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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an active matrix type light emission 
device capable of performing sharp multi-level color display. 

SOLUTION: In this light emission device, plural pixels of a pixel part are enclosed 
respectively with a source signal line, a first gate signal line, a second gate signal line and 
a power source supplying line and each pixel has a TFT (thin film transistor) for switching, 
a TFT for EL(electroluminescence) drive, a TFT for erasure and an EL(electroluminescent) 
element. 
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1. 

■[»*«17] »*«17iMH*«l 6 ©urn* 14 
IC43UT, BdEELSiKifflTFTtt. ittE E Lffifilffl T 

FT**rsy- h«ffiicifE*«^«&»©eta[*4^ 

6n*t*7©ttllca:4C:t*«fatr*»3ll£SSR. 

*»t6*rr*36*SsRT?*-3T. 
MEH*att«ft©HS£*rU 
ME«R©B*tta*©EL* : F£:&U 
WEV-X«^«Bli@8*61B^Sn47 : y^JI'X- 

*<B5. ttE»i©y-hm^»B»@B*6ffl?)Sft 
z>% i ©sung^Rtfttssfs 2 ©7- ifemm&®i& 

*5tttfjan<&«2©g»WI5fc.fcoT. WE«ft©E 
[1^19] 7-XMMBB8i. *l©y-h 

ffi^Rsn@K&. jB2©y-hffi^»B»0»t. m 

R£BRfllttRft©B*&?rU 
RERftWHSttRftOELR^S* U 

ttev-xffi^aiBKiBB^eai/isn*^^^- 
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wE£i©y-h«*HMBwa»*>e>ai*iaft 
i oaRfB^Rtfwe* 2 coy- (.{mmmbk 

*3ifrsRB*«i»»a n* c t-erarBSSiWTfe** z. 

[B*S2 0] SlJfcS 1 7)S»#J5 1 9©lr»TOa>lB 

3.-*. 

[ISlRjg 2 1 ) iSJfcg 1 7!i£li*^ 1 9 m>-ftifr 1 ig 
CE«©l»E»*iSB£m>S£fc*6«iTafc'?tf 

[imm 2 2 j i nwtt *m 1 9 ©u-rn^ 1 s 

71/-*-. 

[&W©f*lifc&Bjn 

[0 0 0 1] 
[0 0 0 2] 

*BfcifelsU 7*x/7'vHJ*:*£Sjfc£B'v©* 
fcTFTH SE3I5©7 ; e;U7 7X-> 1 J:] >I$fflHtT 
1>©T. SffiiifP^PlflET!**. -^©fctf). (£*. 

^©iiifjB&TfToT^fciitSiwiOTS: . astpi-© 

g«x ICJIM UfcSEiilHlKT'fT 3 d t ifi t U -j T t» 

[0 0 0 3] C©X-5&77t^ 7'"? HJ?73!^g 

fifiu;* h©«». *aHSB©'hSfc. £63$ 9 ©± 
H. h©ffi«&«!:\ 

. [0 0 0 4] ^LT$^l:. aMIlftbTELl 
^^bfcJ^^-f 7*V h 'J J?XS©E Lf-f 7.7*L"f 
©BfSt*«S»fl:UT^*. ELxWX7'I/'f«WtaEL 
r-fX/H' (OELD : Organic EL Display) Xti?f 
HS*;f-f>W*-H (OLED : Organi 
c Light Emilling Diode) <hfc5¥lfnT^-5„ 
[0 0 0 5] ELx^X7'l/'f «. TSUix-* 7 7K <h 

US) fSncELBtf&^nfcffifetft-jTfcO. $fcE 
LBtt»*«B«iS£fcoTt»*. ftS69Ll«. -f-7. 
• 3^"^ • #W?X-©Tangb#}IgLfc I"! 
ii® /fWtB /Q^temB J tuSBBBBtf^tf 
^ns. c©«i6tt#*'t:»3itJ»**«B<. §!SE> WSflC 



[0 0 0 6] HS±lcE?LffiAS/jE?L«a 
iilB/BttB/S^ttliflJI, *fcttiE?LttAB/IE?l» 
^/SBfcB/B^BSIB/B^ttABcBlcBBT* 

[0 0 0 7] *WB«fc£^TBS£»S©IB!fcBtt& 
tl-&±T©IB*<t*UTELHtlif*. <fcoT±j£Lfc 

E?iaAs. jeabbb. fg#B, s^pbsib, n^a 

AHStt, ^TELBK^itt*. 

[0 0 0 8] fLT, ±E^iST7i-5ELlt-W©m 
ffi^f)Bf3t©*ES:)4Ht, ^niCfcO^SI'fc^T* 
V V 7 ©SJS&tfjE £ o T$S#-f S. &*5*WBBK:i3 
^TELmTtff&ttZCtZ. ELSTf-jMBBTSt 
WJR. £tt. ♦MilfTB, Rfi. ELlRtfltST- 
^Sn-B^JtJR^SELSI^tP?^. 

[0 0 0 9] ELT-fXyKWiiMtL/T, 7i~ 

L7 : -CX7*K©7±-D^8Sllca^T, SlSRtfH 
1 9fiflHTRfHt6. 

[0 0 10] 01 8fC7^-n^SBi)|C0ELx-<X7'L"f 

©H*a©«ifi*^-r. y-Kfi^«B»ia»*»6©a 

Rffl^*A?jr<5y-r-(B#Ml (G 1 ~G y ) tt, &® 
$A^t5X-f7f>^fflTFT 18 0 1 ©y-h«e 

c»«sftTi»a. *fc*B*o*r*^'f y^>yw 

T F T 1 8 0 1 OV-Xl«t K K >^«. — 
7^-P^cDt*x^5^S:A^1"*V-7.ffi^^ (t 2 -^ 

TSELigSifflTFT 1 8 0 4©y-hBffiRtf£HB 

[0 0 11] SH**t*r-r*ELBIIifflTFT 18 04 
BB (Vl~Vx) fc, fc^-WELlf 1 8 0 6\Z 

BBsnrn*. (vi~v x ) 
B*ffitff.K. (vi~vx) »4, &a 

3 3>y>-t)- 1 8 0 St'g^StlTt^o 
[0012] ELIfl 80 6\m&£. ISSi, 
£BS£©l«fctttt&ft&ELJi£**rT5. ELif 
1 8 0 6©HM* { EL|gi)lfflTFT 1 8 0 4C0V-X« 
«*fcHHl/'f UTC>*«£. ELlf 1 

8 0 6 ©l^gd^il^e®. ISSd^l«oeffit75:S. ffllC 
ELif 1 8 0 6©lt@i6<ELBi))fflTFT 1 8 0 4© 

l^^ i s osoHgMtAig. mmim%nmtts. 

[0 0 13] &i*««fl:6UT. »|6]m@©m(4£ 

@^§®©^fii:»(S3€®©mfi© 
«fi[«*«ELBli«ffi-e*D, d©E LffiDiSE^E L 
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lit 

(0 0 14) 01 ST'JKLfcELx-i'T^U-f 7r 

V^PbI (L) Sfcl-3©B«l*«»*3nT*»6 
(F) iCffi^r^. il8OELf^X7'K<0i&, 

©7-r>»ira (l i ~l y ) a«Rw- enr^-s. 

[0 0 15) fcfcfcOttT 17 1/-AJQH 

f >JBB©R>b«liL, HbBB«K^Jittft-7B 

(0 0 16) £TS}K«Ei& (V l~Vx) «-£©« 

iSlS&fc-SOSfiJC^fcnT^S. WlSl^ffitt. EL 

us. 

(0 0 17) (L 1) C**»Ty-h 

A77£tl&. *-UT. y-*fg^fcS 1 ~S x\ZfflZ7 
g$t£:h.fc±T©7x-f yx>7*ffiTFT«;:* >©#&(;: 
^vf>jrflTFTSiM/TEHlfflTF 

T©y-h««k:A?jsti*. 

(00 18) ELffiftfflTFT©x-V*;W&fi£«J££Sf 

fe©iSi$ («JE) lCi;oT$i)^$tX^.. <t-5l. ELM 
?01B**aCd»)i^«tett, ELSBfifflTFTroy- 
h««fcAfi;*nfc7xD7*©extf«#©ett©i8i;£ 

(0 0 19) ±i£L-fc»)fe£i£9jgU 
S 1 ~S x^©7xa7*©t*x:*m^©A7JjW«7-t3 
<h. JBl©7'f >WW (LI) a«i*7-f«. a*. 7- 

»7-ra*-r©»IIBt*JF»«lMIIBt**t)*Tlo© 

(L2) £&9y-h«5*G2KaR«5* , AfiStt 
3. tbX^KDy^ >mm (LI) £H«CV-*« 
**S l~S xtcJglc7±ay©k*x^m^*<A^$n 
-5. 

(0 0 2 0) ^-LT±T©y-Hm^l8 (G 1 ~G y ) 
lZ&1RiBm><\}j2ftZ£, ±T<Dy^>mm (Ll~ 
Ly) a*»7T*. ±X<Dy^>mm (L l~Ly) » 
*S7T5<i:. 17l/-A«BiWI7n. 
BBf iZ&^TZTOWmiA&TR&ftlK 1 o<r>w&.t>w 
fiXStlZ. tt&ZTtDy-om® (Ll~Ly) til 



(0 0 2 1) &Jt©J:3fc. TtaVatZttOmizX 

Aft $ ftS 7 x d y © b'x:*fl^ ©«& ©gYfCfBrijSS 
(0 0 2 2) 

(5898 J: it EL*fCft*Sn* 
SSSft tfi E L Sgfftffl TFT ©y- h«E IC± o Tftdffll $ 

(0 0 2 3) 020 (A) IJELillfTFTWh7> 
yX^tt^ty77T*"3, 4 0lttlD S -V C s# 
tt (Xtt 1 DS~ Vcsffi^) tP*«nTUS. ^ClTlDS 
ttFU-f >«trr?£D, Vcstty-httflEt?**. £© 
^ 5 7 C «k 0 ft M © y- h €E \Z » L Tffin S^ift* * 

(0 0 2 4) jMf, ELStxSSgfj-fSlCi&fcoT, ± 

4 0 2TBB/u£«i£©fi£*0£0 2 0 (B) C^T. 
(0025) 020 (B) iCfcl^T, ft»T»f««tt 

(V TH ) iS»Xtt*nKToy-h*E7f»**«*» 

EtJ:S«ai(W»*ff5. 
(0 0 2 6) 7><fy<?>>fmTFTW*>iife-3Tmm 

mzAJi-sntzTtnifWri-mmt, elmmit 

FT<Dy-hmi£tteZ>. COit, 02 0 (A) \ZtR 
Lfc I DS-VcsWtttaoTy-MECjSLTHK 
>t»««lMlTfti5. ELMWHTFT©y 
- h IffilcAft $ ti5 7 x a tfo> Ht*^ ©€E \ztt 
JSLT, FU-f >«*©«& (*>©ELSB®J«&) *» 

(0 0 2 7) eU©<fc5lC. tT^lCkotEL^ 

(0 0 2 8) Lj5>U&?&<£, ±IS77-D7'Sfg«)«TFT 
©#& a* 57* ic^a CiHiHj fcjfttf* *. 0»J * « 
X-f yx^fflTFT© 1 Ds-Vcsfttt^HtPtfWt* 
avr*R»H*©* -f •> x >7*ffl T F T 

(£ft«£77XXtev^xX^->7Fbfc«!&) £ 

(0 0 2 9) •?-©«•&, SX-f'/f^fflTFTWHl/ 

-< >nn tin v 7* ©gfiic t> «k <b © £ * 

0. §®^©ELIEi)fflTFTtC«Sft.&y-)-SE*< 
atactica*. BP^, #EL^7-(C*tLTSa-5>f! 

(0 0 3 0) <5lC^S^©EL|6f)fflTFTlC§ 
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l,\,\>f-hnEtffrfr-otz£LTb, ELBlDlfflTFT 
© 1 1)S- Vcs^ttt' rtyy*ifi&tM. HDHH >M 
9t&lH1l + iZ.UiT£1t\,*. 02 0 (A) *» 

6t>W6*>»J:.5K:y-h«JEO«ftC:»UT«aB8» 

©. iDS-VcsttttA^^Tfcftintf. «bt»y-h 

ofc»ll«»4D5*. ^&^TL-£?<h, t*>fc I »s 
-VGS#tt©yS7^*»C«t-3T, EUSffi©f§5£Afi 
UCfcEL*?©SStt*^»HaTT?*€r<JS&t>TL- 

[0 0 3 1] Hfigtca. X-f y^yfHT F T £EL® 

©»fflSS»C*tt*W«ifcoT^&. 
[0 0 3 2] **Wtt±ffiHH^*e*TftStlfct>© 

XS©ELS^gB£^&T5;i<fc£^II<t:T&., *L- 
[0 0 3 3] 

®i©ra®«. ht ff ©s<ti:a lt k i/-r >t 
m&m&w izmtt -a fc » c i D s - vcsfctt © « s t> # 

[0 0 3 4] BP*,, 1 i) S - V CS 4Htro«'bO$^$>'jfc 

•suwgaBiawKgfc-rafca. «uny- k«e# 
*&a<£i;.5©-t?*-5. 

[0 0 3 5]--tCT**9BAB. ELlf©ST5fO 

OSO^WTttELSI^C^rs 
*©«*RIBTIW«PL. l&m&TK&fto. ELI?©?? 

«^&©B»:»tt ic j; -3 xff b n s mm&* £ us #t a » 

[0 0 3 6] ±ffi«fiJclrJ;oT*%BjTtt. TFTtCfc 

or Ids- Vcs1tttK^ott&t)#*«*oT"b. ^L- 

-D£$:Vtz_Z>Z\£WT'£Z>. i^T 1 DS - V GS 1#te©A 
+ [5)i;^BE<Df§^£A*jLTt)ELjil7 



[0037] eiTic. t-ftmomttL^t. 

[0 0 3 8] *%mz£-?T. 7-*fi^»B»Btt 

t. »ioy-ni^»B»BBt. S2©y-hm*i 
MiitHiBt. a*»t**r-r***»Bt?*oT. id 
ea*att*»©ii**^bT*o. fltE«ft©B£ 
«. EL*?t. ttEEL*?©39t£*n-enfl»-r 

3ELB®)fflTFT<h. Sf[EELB®]fflTFT©Bfi)£ 
(H»-r*^'f 7f>^ffiTFTSMifflTFTi:^ 

y^>y»TFTOB»38*(W»Sn. ttE$ 2 ©y- h 
A*ftBMHBC J: ? Tfi4E^56ffl TFT ©BfltfMtt 

[0 0 3 9] *58WCJ:r>T. V-Xfc^BBBBtt 
t, 3Bl©y-HB#*B»B»t. 8§2©y-h«-§ 
MttlHlBt. BjHSflt. tt£V-*«*«UB»@ttC: 

JS»snt«Roy-xfitit. ttEf§i©y-MB 
^«B»BBt:»«$nfc«*©s i ©y- h-m^ 
t. WESB2©y-hfii^«w»igBK:»«snfca» 
©»2©y-hfi^at. «««ie«i£*rr*SBi£Si 
itfeot, wEB*att«»©ia*s*ri/T*o. ft 
E«a©em«. 7-f^f>yfflTFTt, elbslb 

TFTi, SifflTFTi, E LB* £**n*tt* 
U MEX-f 7f >^fflT F T^n-ir- MiM 
ESl©y-MI*J«£»«S*iT*$D. BEX-f ?y 
>jffflT F T#tt5y-X«W)ti H U-f - 
*ttiftE««©y-X«#»t. fcS-^tiBEELB 

»WTFTjj«w-ray-he«£»»snT*9. me 
bsbt f Twrray- HasttBEB 2 ©y- hA 
#«t»«stiTfeD, ae*auiTFTjwr«v- 
h i"f >a*«. -*ri«rE««ftisat. t> 

■5-*ttMEE LBflfflT F T^Wr-Sy*- F€®^^ 
M^tlTfcO. WCEL«»«TFT*««1-«V— X* 
«t K K -#ttttE*S#l6*C. 

[0 0 4 0] *^Bj(cJ:oT. V-Xff^ankHK 

t. *i©y-^^«Bii@!it. S2©y-h«# 

»»E$nfcaa©7-xffi^»<!:, ME^i©y-h« 
^ttBAsKi:»a$n^«a©jg 1 ©y- hm^«a 
t. wEa2©y-hffi^tt«ii@BK:»ttaftfcaa 
©a2©y-KB^tti. -s©€fitc«fcnfc^« 
Mt^tswgi-csoT, ttsassaaa© 

TFTt, ELIMTFTt, Sif TFTi, EL 

-S©«fi(c«fcnfc«ifi]SMt. KrEBmastiSE 
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««*S©mc»lt6nfcEL(lt**UTfe>}. WE 
X-f y?>^JHT F T*<*-r*y- h«a»i*ES 1 CO 
y-hffi5*fc»«SttT*0, WEX-f 75"->^fflT 
FTW§V-XgttHK>iW. -£tt»E 
«a©V-Xffi**»i. fca-^ttMEELBlWflTF 

T*«^-r4y-h*at»*anT*o. WEt8£j?!T 
FT««*-r*y- h«att»ESB2 oy- batata 
asn-cfco, mEtB36fflTFT*«*r-r*v-^««t 

XDHctt. -5»ittE*a«aa£. "b-5-att 
WEELBft«TFT*»*-f*y-Ht*tai(l**iT 
#30. (tEE LBWfflT FT*«tt4V-7*KEt KU 

■f^Sii -attfJEaattl&ac. to-?mWE 

EL*T3WSrT«H*«SK»l«S*lTt»*it*«fk 

[0 0 4 1 ] *%BJtc«toT, V-X«^«B«i@B 
JBloy-hflH»»BKiBBt. 35 2©y-r-f§^ 
aBABB£. B*8£. WEV-^«<»«ttiiia»K 

»a$ftfc««©v-x«4*at. aE«i©y-Mt 
nm®W)®m\z\£m$nrzii&<D% i ©y- hffi4»a 
<h. WES2oy-h«^»e«iiHiBc»«*nfca» 

BT'&oT, WEH*«tt4t»©a**#bT*i5. W 
E£»©Bate, X-f 7f>^fflTFT<!:, E LSBidffl 
TFTi, #r£ffiTFT<h. E LIU 7 £ Sr^tl^'n^ 
L. HBX-fy^>^TFTdt*r*y-h««tt* 
EJBl©y-hfl|^«t»«snT*JO, WEX-fv?- 
>^TFT*«*1-*V-Xil«tHU'f >a«tt. - 
^BWE*»OV-Xfll^»t, t>^-^«fi9EEL|g 

ftfflTFT***-r«.y-h«ffit8si«$nT*o, we 
^^ffl t FTiwrny- h«aanejR 2 coy- ha 

4*£ttflt£nT*3 9, »E*4flTFTj&«*T*V- 
XMtKK>iWi. -*ttttE«««»«i. t 
5-MMISELIiSTF T*«*r*y- r-«a<hS 
«S*lT*0. *EELBMTFTiW!ft4V-X« 
«iFK>««li -^ttWE*««»»C. fcp- 
^tiWEELJU^fcttttSnTiJO. 17U-AW^I*I 
ICnilcogt&^ISITa 1. Ta2. -. Tant, 
(m- 1) BcoffSflHSiTe l , Te 2. T e (m 
-1) (mtt2A^nSt?coffiSco») itfttttSnT 
43 D, WESt&^aWTa 1 . Ta2. Tanl: 
fel^T. WE7-X<I*taBI!l@B7»>£WEV-X{I*f 

\Z\t)Ztl. WEfr*«IIBT el. T e 2 . -. T e 
(m-1) C*fr*T. WE*»OH*lcX?ianfcWE 

*WTa 1. Ta 2. Tan©^^. 
BTal. Ta2, Tamt, iElSSSBTe 

1. Te2. -. Te (m-1) t\t*n-€tlE.WZ- 
SRlftoTfeO, WEnfi©a#&*aifflTa 1, Ta 

2. T a nc0^^coS#ii*^^T a 1 . Ta2. 



Ta (m-1) o*n-fn**H»anTA»6. WE 

ffi£$fSTe 1, Te 2. •», Te (m- 1) ©-tft^ 
n*tBB»Sn**T©SHIIBa*. «SWTr l. Tr 
2. .... Tr (m-1) T&D. WEa^WBTe 1. 
Te2. Te (m-1) ©*n-f ft*tH*&S*lT*» 
6. WEnB©a#k*8HIB!Ta 1. Ta2. -. Ta 
n©5S©8£&*»if§]Ta 1. Ta2, -. Tarn© 

1. Td2. -. TdnTr^O. WEnB©a#&*8! 
^ITal, T a 2, T a n ©5 ^©8#ii^Wf^T 
am, Ta (m+1) . -, TanOfftWljlSJ 
nt*6, WE#S#&*WiyiTam, Ta (m + 

i) . ™. T'an©*©»*a*jBni©*n-en*«awft 

$n5*T(OlB0Mfx»IBTrm, Tr (m+1) . 

TrntfafeO. S5Er-y^il'f-^i§l;i^T, 
WEaaUBIHT r 1, T r 2. T r ntCfcl^TWE 

WEnffl©a#i&#a8IBT a 1 . Ta2. Tan 
t. WE (m- 1) jB©i8£WfgJTe i, Te 2. 
Te (m-1) ©ftSfiteTHKT*!), MES^NM 
Tr 1. Tr 2. Tr n ©fi£©jt(i. 20: 2 • : 
2(n-l)-c«sn*Ct*««tr*JKt*B)WI 

[0 0 4 2] *^HJlci 0 T. V-xa^BBftBtt 
aBBSBi:. ia^SPi:. WEV-7flf*8fti»C 

a»s*ifc«a©v-xa#a£, anESBi©y-hfi 
^B»iiBtc»a$tifc?f§c©m i ©y- hisnm 
t. HE«2©y-r-«^»BiiiaBK*«snfca» 
©«2©y-r-fli^»t» -jt©«ttK«fcnfc«ii« 

»«£«rr*5Blt»T* -3 T. ttEBBffittaft© 

®^S:*LT450, WE«SS©B^«. 

TFTt, ELBidfflTFTt. ISfflTFTt. EL 

*^tt**nen*L. wee Lifu, ii^^st. 
-e©«ttc«fcftfcaifti«at, MEBaaa&aE 

8fl««©WKRtt&ttfcELl£«#L-T*i0. WE 
X-f y 5 c >yfflT F T«t»-T*y- haBKttEB 1 © 

y-ha#a£aaa*iT*»>. WEx<-y^>yfflT 

FTiW4V-Xil«t HK>«(i -*«WE 
«»©V-Xfi^*t. fc^-^tiWEELSgfifflTF 
Tmsy-htSiWSSftT*!). SUEIBSfflT 

f t *y- h€@«we^ 2 ©y- r-m^ t» 

0t£nTi>9, WE*4fflTFT*«*-r«V-XflR«t 

»EELBftfflTFT*«*fr6y-h«at»«3nT 
43 0. «(EELBftfflTFTiWr<&V-X«lRi:HU 
-£ttttE«aftKftC. t>5-*ttaE 

ELa?*»*-r«B««aK:a«snT*»). i7u— 

A«§BrtlCnffl©S#ii*WHTa 1. Ta2, T 
ant. (m- 1) B©a*8!IB]Te 1. Te 2, 
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Te (m-1) (mte2frbn£T©tt«©£fc) tt>W 
ttbnx&O. ttE»#a*MIIIITa 1, Ta2, 
TanlCfct^T. iMEV-*«*IMB»ia»a»&WEV 

*©±TKAfl3n. IteW^MmTel. Te2, 
-, Te (m-1) ICfct^T, #fEa*OiiiRK:X^S 
nfcMEx-^^x-^li^^TJBSSn. ffiEnffl 
<DWZ&&mi\T a 1 . T a 2 . -. Tan©^, S 
tMNIIRTal, Ta2. -. Tamt. sufMiW 
^Tel, Te2. -. Te (m-1) ttt-ttl^nS 
UC-«BfcoTi5 9. KlEiilOlta^BTa 
1. Ta2, Ta n©3£©S#ii*-JS]lllT a 1 , 
Ta2. Ta (m-1) ©-ttt*tt;fi*SIJ&S*lTj&» 
b. pie-Mi^^T el, T e 2 , -. T e (m- 1 ) 

o-tn^n*«M»$n**T©«iii*«, s^wst r 

1. T r 2. T r (m- 1) T-$>0. ttl&m&WfBl 
Tel, Te2. -, Te (m-1) (DZtl^tltfmte 
anrfrb. fflEnjB©«tr&*8J|B1Ta 1. Ta2, 
-. Ta n<7)-5'£<Dg#iA^$fBTa i . Ta2, -. 

^Tdl, Td 2. Td nrabO. #JEnflB©*# 
ii*WWTal. Ta2. Ta n©^©*^* 
PTam, Ta (m+1) , — . TanOtn-fW 
Bfi&anTfrb. ffi8E#»£Es*«fflTam, T a (m 
+ 1) . -. Ta nO^WS^^-W^CD-tn-enASl 
ttSn*iTO)«|III*»*a%)BIHTrm, Tr (m + 
1) , -. TrnTfeO, ffiExv^.Jl'X-^d^Kl.k 
oT. IIEgfJfflTrl, Tr2. -. TrnlZfcU 

an. M£nffl©**&*JHIHTa 1. Ta2. -, T 
ani, ffiG (m- 1) mvmHWST e 1. Te 2. 
-. Te (m-1) Ofiatt±THDT*t). UtESifc 
JWIBT r 1. T r 2. -, T r n©fia©tttt, 2« : 

2":-, 2(n-i) T 3isn*;:t&«(9t-r*fS*lsii 

[0 0 4 3] *5MHK:.fcoT. y-^ffl^fcHftHK 
t, JBl©y-hm^»BBi@ttt. SB 2 ©y- MB* 

»«snfc«»©v-^«^«t. meh 1 ©y-h-(§ 
^ftnftHtiKttiisn&flUkoft i ©y- mm* 

©^2©y-hm^^t, tiiftmt5ft2iMg 

E&jkOB*tt. 7,-f y^V^fflTFTi:. ELSBflffl 
TFTi, JN^fflTFTi, E L £ tk^ttl^tVS 
U MEX'f vf^yfflTFT^tsy-l-ttttlJ 

>^»T FT)ffit*V-7l«i HP-f >««8. - 
attt&E«ft©V-X«5»£. fco-^«fiflEELSE 

»«TFT*«*-r*y-h«at»«anT*o. ne 



t f Tiwrr*y- h 2 ©y- hfi 

**£»«sttT*jD. «EiSflTFT««irnv- 

^litFK^HIi. -attttEWMWMKt. t> 
5-*tt*CE LB»«TFT««*r*y- r-SSig 
i^anTfeO. ttEELB»«TFT*«#-r4V-^* 

^ttttEELJR^fcaaESnTfiD, 17W-A»!iHrt 
KnH©S£i£#-8JI31Ta 1, Ta2. -, Tani, 
(m- 1 ) ffl©^*WWT el, T e 2 . T e (m 
-1) (mtt2*»6niT?©fi*©») t*«»»t6nT 
ttE»#&#MHTa 1. Ta 2, Tani; 

i**l/TTi?i'JI'r-i'fi^««*E*»Oi*04T 
icA^an, MEtRSmnTe 1, Te2, -. Te 
(m-1) C«fr>T. KrEa*©B*K;A^anfc»E 
fyJ'^f-^i^^TiSStl, liii£n{l©«£& 
^JffllHT a 1 , T a 2. TanO^, 
^Tal, T a 2 . -. T ami. MEMSW^T e 

1. Te2, -. Te (m-1) itt-tn-^nSHK— 
gRS&oT*»3, i*l£nfla©S#&#-#!fSTa 1 . Ta 

2. -, T a n©-5^©S^ii^raT a 1 . Ta2, 

Ta (m-i) ©-en-enatBBa&anT*^ me 

$£I8HT el, T e 2 . -. T e (m- 1 ) ©^n? 
n*«BW6Sft**Tr©JWIB*«, «*J8l81Tr 1. Tr 
2. -. Tr (m-1) T?*"3. ttEESWIBTe 1 . 

Te2, -. Te (m-i) ©-tn-fnaw&anT^ 

6. fi«lEnfli©lf ii^-TOT a 1, Ta2. -. Ta 
n©55©«£i&#WiaT a 1 . Ta2, -, Tarn© 

1, Td2, TdntfSO. fi4£n{® ©§#&#■$ 
BTal. Ta2, -, T a n ©^ ^©S$ii*-WHT 
am. Ta (m+1) . -. T a n <D*n?tltfim%>2 
nTA^b. ttE«»*a*«IBTam. Ta (m + 
1) . -. T a n O^Clf ii^ISW-rn^W 
SnSiTOMB^fJBTrm, Tr (m+1) , 
-. TrnTSO. WBfy^)l'f-?i^l:J:-3T. 
«fE**«IHT r 1 . T r 2. -. T rnC*l>THe 

a»©ELjR?^3tr*^»^t?4^^s^an, 

S5Ena©##ii*WraT a 1 . Ta2. Tan 
t, ME (m- 1 ) jl©^56^^T el. T e 2 , 
Te (m-1) ©ftStt±THi;-e»D. MES^JQIfl 
T r 1, T r 2. -. T r n©fia©ttB, 2 0 : 2 ' : 
.... 2(n-D-eSan, WESSTOTr 1. Tr 2. 

[0 0 4 4] iHSHlCfc-^T, 7--*f§H»Bf»0& 
«l©y-h«^«B»BBi:. *2©y-Mi* 
ttUbSBd:. BXS^:. WEy-*«H*WftHIIC 

^*»»HBictti«anta»©« 1 ©y- 
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ie»t*wr556*siBT?»oT. mEBsauittfto 

BSSSLTiSi), tftEtt&OBSti. X-f->5 1 >^ffl 
TFTt. E LiEDifflT FTi, SilTFTt. EL 

M'yf>^TF T*t*r-r*y- r-«»j»E3§ i © 

*R©V-*flMMl£. t>3-;£ttl<iEELMIjJBTF 

FT*mr-f*y-sMttHB«i2oy-h«^«it» 

ttSftTfcO. *E**ffiTFT*«*r-r*V-X«*i 

FH>««li, -;&tttfrE*Rfti&«fc. *>7-7Jte 
MEELB»ffiTFT35*W-r-&y-h«at»«SnT 
*59. WEEL«ilfflTFT*t*r*V-^*«<tt Kl/ 
-f >«R«t». -*»4«rE«»ftlS«ik:. fe5-*»WC 
EL*7#WT5B3ii£&fc&$SftT*59, 171/- 
AWrartlCn<i<OStii*-WKTa 1 . Ta2. -. T 
ant. (m-l)i©l»Tel, Te2, 
Te (m-1) (mtt2rt>e>n2;T©ffi&©») t#I§: 
ttbtlTfeO. ttE»#a*«BWTa 1. Ta2, 
Ta nlC*5t,>T. ttEV-Xffl^*ffiftlEltt*&i»E7 

^©±TfcA77$n. ISEIBS^HTel. Te2. 

Te (m-1) ME«S©S*CAflS 
ftfcl»ExS>*^x-*«5#±T*fiSn, gftEnfl 
©i^MMPslTa 1. Ta 2, -. Ta n©5^. S 
*a*WIHTa 1 . Ta2. -. Taint. KEtH^W 
■ Tel. Te2. -. Te (m-1) itt-tft-fttS 
I^C-ffiSfc-pTfeO. iUEnfiOltii^WlilT a 
1. Ta2. TanO^OffMHTal, 
Ta2. Ta (m-1) ©-ttt^tt^MJ&StlT* 
b. rSMiWTe 1. Te 2, -. Te (m-1) 

1. Tr2. Tr (m-1) T-$>9. WE^i^W 
Tel. Te 2. -. Te (m-1) <D*ft?ftt>mib 
3nxfrb. flEn(i©St^*-WFB^T a 1. Ta2, 
-. Ta n<Do*><Dm$&?t-M$l a 1 . Ta2. -, 
Tam©-€-n-Fn*«iBJifiSn«.i-TfOjBIH*«. 
(SlTdl. Td2. -. TdnT'&O. MUniWft 
MHTal. Ta2. -. T a n ©-5 *>©# tii^ 
MslTam. Ta (m+1) . Tan»W-enii 
fflte^nt*?.. WE&«£k*8!fSTam. T a (m 
+ 1) . -. Tan®*©»ti&*»!IH©*tt*ttj&«§i 
teStl5ST©W$iIfflTrm, Tr (m + 
1) . TrntfeO. IflExv^JUx-^fi^lcJ: 
-jT, WEa^fflHT r 1 . T r 2. -. T r nlCfcH 



Stt. MEnH©#tii*WWTa 1. Ta2, T 
ant. WE (m- 1) i!©}84J8f§!T e 1. Te 2. 

Te (m-1) ©ft£tt£TI^[;T$>D. tHE*^ 
TOT r 1 . T r 2. -. T r n©fi$©Jt«. 2» : 
2':-. 2("-l)T$$n. WESHUWIHTr 1. Tr 
2. -. T r ntflhmtZ>m} s Ftf7>y&X'$>2>Zt$: 

[0 04 5] IftEE LH ttttfl-***!**!* * fc (4# 'J 

[0 04 6] iflEtt^JRWHttHtt. A 1 q 3 ( HJ 
*-8-*/"J7'f h-7JU5-"^A) SfctiTPD 

[0 0 4 7] ttE#'Jv-3R*«»Htt. PPV (#y 
7ir|/>k'zi/» . pvk (#'J h'rjkfc^AV- 

[0 0 4 8] |liEne©##&#8BfflTa 1 . Ta2. 
— , Ta nitn^izMU-oX^fKXh^K 

[0 0 4 9] ME (m-1) (i©^^W^Te 1. Te 
2. -. Te (m-1) teSUfCfi&o Tl^7& < Tfcfi. 
U. 

[0 0 5 0] i£7-f 7f>y)iTFT, ffiEELiggi 
ffl T F TRlfifflE^S ffl T F T tt n -V *)PM T F T $ 
fctep^^Jl/ST FTT&nif&t^. 

[0 0 5 1] SflEE LiEDifflT FTIJ, KrEELBttffl 

t f Ta**rr*y- r-e&£ttECK#£tt®«tt#4 
Abn2>t*7©t>i^ic^?)o 

[0 0 5 2] WE*tt3£K*m»*;:t*1*«t-f S3 
>lfa-^. 

[0 0 5 3] WE*3t*B*ffil>«it*»afr*t 

X^"^J / 7. 

[0 0 5 4] WE*3tSlt*ffl^*Clt*«fafr*D 
VD7"I/-t-. 
[0 0 5 5] 

l%W<Dmffi.<DMM] £*TIC. #SHH©ELxw;*7 , U 

n If? KOx^^^x-^^lCfcD 2TO«©3S** 

[0 0 5 6] 0 1 lC*%BJ©ELx-<X7"U'f ©7*D-y 
*B©-««jiVr. BlOELf^^Htt. S&± 
iC^fitStlfcTFTlCi-pTiSSIffl 1 0 1 . a^gp©^ 

jaceBaftfcv-*flMHMHft@gii 02. 
ffly- r-(i^sBfi@K (3 1 ©y- hfi^ftena 

tt) 10 3. Miffly-hM^ll@K (31 2 ©y- 
hffl^fitBMOK) I0 4*tl/Tt»5. ftfc. *JHJ5S 
OiiTELf^7"H ttV-^m^»B«jElttS 1 

ti:2o£U£oTfc«fct>. 

[0 0 5 7] $fc**MK:*^T. V-*«*MMBftH 
810 2. »£&*JBy- hm^BKllElS 10 3Sfc 
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ttHSffly- hff*«Hfii9B i o 4 «. mmu i o i 
v <b nx ir» -ss«± icis a e> nr u ^ ic u x t> 

^l, 1 Cf'^ltamFPC^fcHTAB^ 

<r». 

[0 0 5 81 V-^fflm»BftEIBl 0 2ttS*WC-> 
10 2a. 7*>f (A) 102b. 7-y^ 
(B) 10 2c ££UTl>-5„ 

[0 0 5 9] 7-*fiMHMH&|gg&l 0 2C*HT, v 
7hl/vX^ 1 0 2 afc?Dy?f§*| (CLK) 
X^-h/^Jl^X (SP) #A7l£tt£>„ ->7hUvX^ 
10 2a(i Cinero^D^^M^ (CLK) &<kc*X 
(SP) K:£:*tr*-r5>Jffi5£JIK» 

[0 0 6 0] y7M/y7^10 2a*e,O^-f;>y 

[0 0 6 1] Ay77C«fct)Tgffili<Banfc^'f 5 > 
T^a. 7 7f (A) 1 0 2 blC&iSSSttS. 7-y? 

(A) 102blt nt'y Y'f'J^ ^—9^ (n bi 
t digital data signals) ^Ilt^^©7v7-y« 
yyf^LTlil.. 77? (A) 1 0 2 bit $12* 

£®B 1 0 6A^ftlSan-5n t'7 hfy^^f-^g 

[0 0 6 2] ftfc. (A) 10 2 b Kxv^JUx 

-*flM»£tt9&trKK:. 5yf (A) l02bMt 

fen. (A) 102b«nM<fXf-7ffl 

ftfTbT^I-xi^^x-^fi^fcATj-fa, nt>id) 
Z>ftmMW)$:ftiTh&^. UazotgOy" 7U-7"© 

[0 0 6 3] yyf- (A) 10 2 b ©±T©77— 

^iT(0B#^$. ^OWIHtff*. TfcfeS. yy? 
(A) 10 2 btf"T— #£<M(DX-r— 7©7-v5"-ICx-y 

**«»7-r*RjSl*T©B*IBIBHi!fi«5'f >WI«T**. 



[0 0 6 4] 1 7-f >J»B*»*7-r6t. (B) 
1 0 2 c \Zyyfy{/t)V (LatchSignal) imt^itl 
Z>. Z<D®ffl> yy? (A) 1 0 2 b Kg 
ZftT^ZTVffrT-fmmt. 7 7f (B) 102 
cK-SlCitttSatt. yy=f- (B) 1 0 2 c ©£7.x~ 

[0 0 6 5] T^Jl/x-^m^^-y^ (B) 102 
cK&fctlL&a.fc^-y? 1 (A) 102b£a. ->7M/ 

y?-^ 1 0 2 a^e,©*-r s>y^i^ics^^. mm 
mmmm^-^m^^n 1 o e^^sn^r-y 

[0 0 6 6] C©2JKSOl7-f >WK*C«. 

(B) 1 0 2 c»;:*£&2;tt, ««fanx^s^^^;i/ 

[0 0 6 7] -7j. »#a*ffly-Ht#«Bftli»l 

0 wtm&my- bmm&mm®® 10411 **ne 
n->7 m^x*. n-v77 (^-ftifciam-ar-r) 

mcasi* 1 0 3sz/^*ffly- hft4*eibisitt 1 0 

4A<. y7M/y'X?, A*y 7 7©ffi»C K)l/->7 h£ 

[0 0 6 8] hffi4ftBf)leltt 1 0 3R. 

tf*£fliy-MM»Btt@ttl 0 4tC*5^T. ->7h 
U-v'X^ (S^-B-f) ji>£©*-f 5 >7yg^dVS'y7 7 

(Hs*r> teaman, »*-r*y- hb*» (** 
•Ltfcif*) (cessans, y-t-m^giica. i7-f 

>»©B3HTFT©y-Ka*«»tt3nT*»), 17 
-f >#£T <Dmm T F T £|s!B# ICO N \Z < Tltti 5 
£n©T\ A-y7 7«*#fe€«f*S5T^<!:^BlfiEfe i b 

[0 0 6 9] BtfWBMx-^ffi^SSailHlB 1 0 6 Ic45 
^^i^ (Digital Data Signals) 

ic^&an. jyf (a) i o 2 birATjans. 
coisawBWx-^ra^sstiaK 1 o 6 a, B$^i!ii® 

[0 0 7 0] ClW^^fiJI^IST'-^d^^tlelK 1 0 6 

n. ^:TM§nfc7-y^)i'7-^ll^* { 

*^BJ©ELx^y;y'l"f lCA7)an-5filfiXtfeS. d 
©«^. *»BJcDEL7 : ^y;7'l^'f«;«^xWy;7*K 

<hUT*-r?.e?tas (Eigggi) a. *^bj©e 
[oo7i] *:t, ^^UBiix-^m^^^iHiB i o 

6«: I Cfy7'4f©ft*SWEL7'f77'l/'f IC 
HHLTfc&n. ^-©1 C?-y7'T^fitan 

fcxv^Jl'X-^m^^^HjoE Lx-C 77"H ICA 
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[0 0 7 2] SfcftMWIttS, BSaaKWx-^fl^a 
1 0 6 £iS3lgR 10 1. V -3.fi *tftKK)l!S& 1 

o 2 . hm^BfiiHiK 10.3, ^Sffl 

HRfMMEABK- 1 0 4£R|-©*«±fcTFT* 
B»tt#'J2/U3>R*iSttlt-r*TFTT?»filtbT 

(0 0 7 3] ifttglU 0 1 Oi£^0$EI2lrS-r. V- 
7.fi^*lSES)B&l 0 205yf (B) 1 0 2 c 
Snfc7-*flHta (Sl~.Sx) . FPC^UE 

lt^^k ©fta©*Bcaift $ ttfc«B$j&* 

(Vl~Vx) . »#&*ffiy-hffi<H*B«iBKl 0 

3c»«*ftfc«#a*ffly-hm^» (gi©y-h 

ff^tt) (G a 1 ~G a y) . **ffly- hff *asfl 
0BlO4kl»ttSftfcif5fiffly-h«^ll <«2©y 
-hflMH*) (Gel-Gey) «»IMl0 1i:RW 

[0 0 7 4] V-X(g^SI (S 1~S x) t. gfi#;ii6 
M (V l~Vx) t. l#ii^-ffly-h(f#^ (Ga 1 
~Gay) t. a*ffly-HB** (Ge l~Gey) 
<b$ffixfcfUs£#iIjSl 1 0 5T$5. S^gR 1 0 1 Icte 

(0 0 7 5] mm 1 0 5flDtt*HtH3fc»r. H3C 
4Jlr»T. 1 0 7«X-f 7f>^fflTFTT^S, *-f y 
f>J r fflTFT10 7Oy-H8tt. »£&*ffly- 
h(g^»Ga (Ga l-GayiOHWlO) 
^tlTHS. X-f 75 1 >yfflTFT 1 0 7©7— 
tHH>Mtt, -»*«V-*«**»S (Sl~Sx 
05l>fn*>n) to-^ELSEflfflTFT 1 0 
8©y-b«@, §iSA«tt53>f>+H 12RI/ 
MfflTF T 1 0 9 ©V-*«ttX« H L"f 

(0 0 7 6) 3>y>+M 1 2ttX-fyf>^ffiTFT 
l0 5i&«#8Kttig (*7«J8) ELSBfiffl 
TFT 1 0 8©y-h«E=£ffil?f-r?)fe4?)lrs51tf.nT 
&*3#§l&©JEmT}Jn >y >+)- 1 i 2£&tf*> 

y>iM 1 2£!£ttfci^a/£l;:LT ! b&^. 
(0 0 7 7) ifc. ELSSflfflTFT 1 0 8©7-X« 
HU-f >«Wtt. -#*«*«1U&«V (V 1 ~V x 



©^rn*»i-p) K&fcsft. t)-5-^iiEL^^- 1 1 

OlC&g^ns. H«iVli3>f>Dl 1 2lw& 

[0 0 7 8] *fc«4fflTFTl 0 9©y-X«WltF 
l/-f >Ml£©d-5. yf>^fflTFT 1 0 7©7- 

««*»VKtttt$nTV>*. ^LT$£ffiTFT 1 0 
9©y-h^S«. «4ffly-h(H^Ge (Gel- 

Gey^fn^n) cg&snT^a. 
[0079] e l^^ 1 1 o w>^tm 

a©IBfctt»t&ftfcELJI£iJ»&fc*. R-StfELBli 
ITFT1 0 8 ©7-X*a*fcttFI//f 
l/T^*«*, RS*<B**a. It&ftf*tftl«&£ft 
*. i£fc»a#ELBttJBTFT 1 0 8©7-;MMt* 

S, Ka#ara«a<tfcS. 
[0 0 8 0] ELS? 1 1 0 ©«(6]e@lC«M(6l«&)!)i 

nr^s. *UT#fo«tt£«*«tt©«ttJS«* «n 
m&awaaat**. & ftfc t* «c e l jg^at&ft-f s 
sa©«ttftk:Krfc«&nT^*. s$i«&£*tfa«& 

4 *.*««*. ;M!fflaTttfffc»fiMl*l 1 1£P# 

ioosi] ^swftswaELx'f xyu-ri'ti, m 

3S©8ft-f 3®a<&fc0©5?ftft*<2 0 0 c d/m 2 © 
B*»©ffi«*fcD©«««»amA/cm2Sft 

&s t & * . -t©fcaa \zmm U"f xa** * < & * t . 

I Ctl!8:ttSftfc«fifr£4xe>tt5e&©iS££*'r 
©/-? ©ngj (cWffl tr -& . 

[0 0 8 2] *bT*5SWlC:fc^T. ^Jia(S©S$ 

«, ELiBSifflTFT i o 8 ©y- haacaKaa^ 
tt£fc*J;5&*tt©KaT** 

[0 0 8 3] 3-f -y^yjBTFT 1 0 7. ELSBflW 
TFT108, I4ITFT109H nft*MT 
F T t? p y + * ; PS T F T T' E *> $ V h ffl t > 5 d £ 
*fcMyf>y«TFT10 7. ELI6®) 
fflTFTlOS, ISfflTFTl09(J, : y>9)W- 

v^x\m<, yy^y-hajg. ^K'jyjpy-h 
as&ifw^^yy-hait^UTUTfcau. 
[0 0 8 4] ^ic±^ufcafi£*w-r**^Bj©ELy 
^ ^ y k ©igfj^ico ^te 4 sffl ir»TBtwr«. 
[0 0 8 5] «i;«>fc»frii*ay-h«^aGa 1 
ic. »*a*ay-H«^»a»BHn 0 3A^itii 
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T^®^ (15-f>i0B*) OMyf^BTFT 
1 0 7#*>0ttlSCft*. 

[0 0 8 6] -t-bTHRK, 7-AfB*t»S 1-Sxl: 
y-*ft*ttBlHaiftl 0 2©5yf (B) 102c* 
6, 1 HCr^Jbf-^^AftSni. t 
y^i!/f-?fl^X<^>^TFT 1 0 7*^1 
TELgg®)fflTFT 1 OSOy-hSSCA^^n^o 

t*5D, r o j t r i j a^v^Vx-^m^Hi, -a 

[0 0 8 7] *g|JE(0}BffiTtt, xv^;Vx-^fi^^ 
ro J 0«*ft*LTl*fc**. ELSSfflTFTlO 
8tt*7©ttlBta:*. «fc^TEL*?l 1 0 <D®mW 

[0 0 8 8] mz. r i j ot»a*#UT^fc*^. e 

LSE®)/BTFT 1 0 8«^>W^^^^)o i'jTEL^ 

nfcasiA^-rsELSi^ i i o 
[o o 8 9] do^oic, i7<>§oi*i:f^;i' 

T-'-^fi^^A^^n^ch^Bt^, E L 1 1 0**55 
*fctt#5Btt*fr<^ i5<>B<0B*tt*ifc*fT 
■5. BS^^SrtT^T^^WfflSS^ffifflT r iD? 

anfcdtT§Mftr«»»jiiiB*Tr it#*. but 

ttKW*fflftfcr*ft»fc, ft\z l 5<> gonitis 
[0 0 9 0] *CGa l^(D»#i&*JBS8Wg^0A?l 

Myf>yfflTFT 1 0 7***>0*IBfc&D. 2? 

<&x^*JUx-*ffi^*<AaS*l*. 
[0 0 9 1 ] tbxm\z, *T©»#a*ffiy-Ki^ 
ft (Gal -Gay) C»#&*fflaR«*#A;>jSft 
TtK. ±T<&*£&*ffly-hffi*t« (Ga 1-Ga 
y) *«a*sn, ^T©^ XOESRlc 1 Mv hB<DT 

PelTa ltS^ 
[0 0 9 2] 4T0)7< XaBSRlc: ltyMO 

^filKft@»l 0 44^OfiSffly-hB§»Ge 1^ 



<D*l*J!i8R«^ (S£2 0gJR<§^) ©ArtaWrfcft 

[0093] mzmv-bmm&Ge wzmsmmRm 

T 1 0 9*«*>©ttttCft*. *UT*S«*&» (V 1 
-Vx) <D««{fc#iB5SJBTFT 1 0 9^ltEL 
BftJflTFT 1 0 8(Oy-h^St-4^btl^p 
[0 0 9 4] tRttti^ELBftfflTFT 1 0 8 0**- 
MIffil;:5;LS*l*£, ELBftfflTFTl 0 8tt*7 
(DVlMtUZ. J;oTtIMI4EL*?l 1 OOH^ 
Mfc47t&hfc<fcD. i7<>g(OiiWt§E 

Ga ia«#a*«ajR«^Kj:-3TaiRsnfct#* 

E Lliffl T F Toy- Kt®« IT^fcry^ 
;Px-*ffi*H4. ELBftJBTFT<Dy-h««tC«S 

[0 0 9 5] asii*«a7R«rfTto&^KBra***^raT 

e lfc»SfflaR«^*«A^Sn*tH«fl3*S»!B!T 
r l^»7U #S/fJBTd IchteS. 
[0 0 9 6] ®4T-\mW&ffim\ZtZ>tclb\Z> «C1 

[0 0 9 7] ^ITG e l^fflifflSROToX** 
**7TSchl^Bf i8*JBy-hA5*Ge 2 WBSffl 
aMMM*#A*a*L M1*»G e 2 

lCtt«atlT^*±T©H* (2 ^^>gor)jl^) OJH 
ifflTFTl 0 9 tbttSftft 
ft (Vl-Vx) OHtttWBSflTFTl 09^ 
LTELKUfflTFT 1 0 8 £>y- HSWA 6*1 
4. EL BlllfflT FT 1 0 8<oy-h«a»C 

4*-6tl££, ELBfilfflTFT 1 0 8tt*7©ttffit 
J:t)TtMftttEL»fl lO0BJMt«K:4 

L*?tt£T###0ttl6l;:&D. 2 5<>BOiB*39« 

[0 0 9 8] -tUT«C 4TWB4fly-KIWK 
«*«aRfflH»*A*S*lT^<. iTOffiiffly-h 
A4tt (Gal-Gay) *<gfta*l. ±X<Dy-iXD 
B*#flU*LT^* 1 KyHOr^*r-*OT* 
«*a*l4*TO«lll*ll*IBIIITe lTfcS. 

[0 0 9 9] -^j, 4T07^f >CDBS^ffi}#bT^4 



I * 



<DX\ #iiMTd 1#»7LT3eSBHIT r 2<!:& 
£. 

[0 10 0] -tUTRISlC. JBK±T©»*a*JBy- 

#£T©H*K:A7)an*. £T©7-f >©HBK2 t£ 
•v KICtv^I/x-^M^ATj ^h?>ST©W 
*. »fra*WBTa 2 

[0 10 1] ^UT-Tj. £T©7-f >©HBfc2 My 

t»#a*JB«Ta2jJ«7-r*l»C. H*^©2tfy 

-hA4BBBBBl 0 4*>6©*3Kffly-KI^»G 
e 2'\©jH£ffl»KA*©Afl*tfr:btt*. i^Tl7 

0. >B©BB*«*3*£fTfe&<&$. ioTl 

5<>I©BBfc*V»T*«»BTr 2tt»7U #S 
^WPelTd 2 tfc-S. 
[0 10 2] tLTHfc, £T©A*JHr--hA*Bfc 

**AB85A5j&*AaatvoK. ±T©«*ffly-h 

am* (Ga l~Gay) mStl. £T©51">© 
BJR#AJ$LT<^52 My hi©ry?Jl'f-^fi^ 
**Stl**T?©«B*»B3ia(IBT e 2 
[0 10 3] ±j£L&»f£ttm£y HCx^Jl'f- 
*A^*<HACAfian$*TA9iILfT:btt. g^HJ 
BTrtllsSjjMBHTdttfBDilUttiS-r* (B. 
4) . SilSTr ltt. »#&3-»jfg]Ta 1 &ffith$ 
ttTrt* S A*JfflB T e 1 tfBlttS *i* * T©J»BT* 

Sfc^SSffi^Td ltt. ^S^PalTe ld<B&3 
nT*»6»*a*WBTa 2*«BIS6$n6*T?©WmT 
( 1 45. f l/TSS)SfflTr 2. Tr3. -. Tr (m- 
1) i*a^lHTd2. Td3. Td (m-1) 
t>. ajRBIBTr l£#S*JWBTd ltBttK:. *n 
•Pnifii^MBTal, Ta2, Tamii^W 
HTel, Te 2, Te (m-1) tCfc-aT. * 

[0 10 4] fLTmfy H©fy^;i'7 : -?g§*! 

1 >B©H*icAaaft&fctt. «i«y-nn* 

^Ge lCBSABIWMttAflSnftK KWSKffi 
izTZtztblZ. $ilWflTiim=n - 2©A££A 

[0105] (n-2) fyhiOr^^T-^ 
#1 5-f >B<DWmiZAJl2tlZt. l7-f>S©II 
BSfxfflBTr (n-2) LtiVm.ikltfto . tVT'A 
<0\£yh<DT*Sfn,T-9mmfi\1ittlZ3LT* (n 
-2) t*y hB07 s i?*/l'7-*fi5ttBBlCftft2tt 
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[0 10 6] ^LT^IC (n- 1) My hg©xi?*JU 
f-^ifAU^OlOilCA^^n^t, BBC 
AJtatlTHfc (n-2) My\-B<l> : T*J9)VT—9fe 
mt, (n-1) t'-y hg©xv^JUx-^m^(C§# 
&*£>n5. fbtl7'f>@OI$llIg»Tr 

(n-1) tfcD. ^£7t5. (n-2) t'-yhB© 

[0 10 7] JbSfcLfcftfls«n£y hl©x5>*.«'7 i - 
*A5*raBfcAflatt4*T!BDiIbfTfen* m 
4) . SSIBT r (n-2) tt, ttMXMITa 

(n-2) «$nTA^. «#i£*J8IHTa (n- 
1) *tB»Sn4*-r©»IBT**. *UT«jR«IBT 
r (n-1) . Trnfe8i»Tr (n-2) £HB 
lc« »*i&*MBTafcJ:r>T. *©WB*«S»6n 
5. 

[0 10 8] **MT»i, £T©«*&*WW©«a© 
»#l7l/-A«H.fcD'bS<. &*flo£KMB©ft 
ciJTr 1 : T r 2 : T r 3 : ••• : T r (n-1) : T 
r n = 2 n : 2' : 2 2 : - : 2 (n-2) : 2 (n-Dit4C 

[0 10 9] ^T©«SWB (T r 1~T r n) .#A7 

Btt*8MwiSlr>T, l"3©H«*««r*BW* 1 7U 
-AWIH (F) tPf^K. 

[0 110] fl/T 1 7U-AWB*I7^«< m*A# 
&*/Hy-hA^»Ga IK, S#i&*Ay-HA#Sl 
IBEbBKl 0 3^f,8#ii^.fflii^m^d^A7lSn5. 
*©»*1 My hSWxi^t'x-^flMtjWiBfcAfl 
atl. 1 7-f >1©BIH^SIXS^SIIHT r 1 
* b THIX±« b fcBffs fcB 9 iSTo 

[0111] mftOELrJ Z7'l"CVtel%>m\Z6 0 
^±©7U-AMBSIft»t5^t*W*bt». lWi: 

B«©^^o^^BSt^J&J65Ci:^a&-5. 
[0 112] S^WBT r ©ftStt. T r 1 : T r 2 : 
Tr3:-:Tr (n-1) :Trn = 2 n :2>: 
2 2 : ... . 2 (n-2) : 2<n-»ta5J;5t:B^r5. - 

©s^ww©ffi*^b-a-c2nnsti©5^Bfa©rafws 

[0 113] l^U-AMIBftELBT-^fejtbfc* 

^Wffl©fia©^»^*5^tici^T. 3i7i/- 

AWBC*W-S-t©BJS©*^bfcl®IH^S5. 01*. 
«. n = 8©£#. ±B©*^«BTBB*«5E3itbfc«l 
£©SIK£ 1 0 QXtTZt. Tr 1 iTr 2 iCiJUT 
H*#*#Ufc«£K«lX©»tt!&«3i£T?#, Tr3 
tTr5iTr 8 £g&bfc«£K:ti 6 0 %©«£#* 

[0 1 14] rat'-y hg©x->'^^x-^m^^Si^l' 



(16) 
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fill*. l~n©5%, ##a*»illBTani*««S»IBT 
r m<D^^ <k 0 hm < UZ>& O frteTi&S It«5T 

[0 115] ^fc^ra (T r 1 ~T r n) «, if CD 

>t»CfcV»T. T r 1 (D^ICT r 3. Tr5, T r 2. - 

fcfc'U ffi£Jtam (Te l~Ten) tfSUfcfifc&fc 
ir>Mf Off *U>. 

[0 1 1 6] fc**5HIK*lr»T, ELSSflfflTFTl 
OSIinft^HTFTttipft^HTFT-et) 
i:^ f>TfcfflU*c:t*<pI^Tab-&A<. ELSS^llO 
0M&tfB*«flrcift&d<#lftItt&Qa&. ELSgfjffi 
TFT 1 0 8»4p^+*;Pa!TFTT**c:t*«tf *U 
K £fci£lCEL3!ix 1 1 0 on&fttttfflt&Tllt&tf 
B3i^g©lf&. ELWftJBTFT 1 0 8 n x + ^-JU 
fflTFTT**it*tff*U^. 

[0 117] *^Bj«±ge«^|cioT. TFTlCfct? 

«fc^>T Ids- Vcs«f*OA5 
^^tCckoT. iBjUmEcDm^^A^bTtiEL^^CD 

[0 1 18] ^fcfrfcfcl^Si* 
»nd^5Ci^t?t5. SkfcwJxoyfiBgi© 
ELr-fX^W 6 ©B&&S;* 

JDSHB<!:;k-3Tb£5. *5SWtt#fg#J(IW«RWa 
££**•?£*©■?. ELjg©£fl:£$>Sf§Kiqix.3C:£ 

(0 1 19] fcfc*»Wlc43l,vt«. SSTOtS^iA 

fc*. 1 7W-AWHCfctt*»SWW©ftS0tt»0 
SOS (xa-x^-tt) ##a*M8IBl©ftSCJ:-3 

[0 12 0] ±JBbfc*»M©*ritttELx-f X 

[0 12 1] 

[0 12 2] (Xttttl) *K^T«. *»W©EL 
xV*7>-f fc£HT. 6 fc'y hOfv^^Jl'f-^i^ 

S**M«(DELT^^K(i ll~ 



[0 12 3] teDSDlC, *£&<WHy-bm*f&Ga 1 

ic. »#a*ffly-h«^»BiiHHn o 3 
^jflSRflwawjjana. -£©£&, 

B©B8S) ©;W 7f>yfflTFT 1 0 7tf:*>©tR& 

[0 12 4] -^LTlfOBf I'. V-Xfi^MiS 1 ~S x\Z 
V-7>timi6LmWl®&l 0 2©?-yx (B) 1 0 2 c 
6. ltfv hirox^^x-^fc^tfAfian-S. x 
y^^f-^flUJttM yf >^fflTFT 1 0 7^1 
TELSBSifflTFT 1 0 8©y-h«ffiCA7JStl5. 
[0 12 5] *fMT(i. r&jr }\&-4rmmfi 
r 0 J ©«$a£WLTHfc*£, ELiESftfflTFT 1 0 
8ti*7©^^i75:-&. i^TELlf 1 10©iS^« 

afct4«*«tttt4A6na:if». roj ©m 

SELlf 1 1 0tt8#L&l^. 

[0126] a»c, r i j om«*<ruTv»fc«*. e 

LSEfifflTFT 1 0 8«:*>#:!&<hfc3. ioTELjg 

fi i o ©iifacHtittt^Aen-*. tnm 

JR. rij 

ttfcH3R*<*-f 5 ELif 1 10 «&#T-5. 
[0127] c©±^ir i 7-f >B©@Sltt, 5r^;p 
x-*flMJ**Aaan*£HI5K:. EL*?110*t* 
ft. *fctt»56Jt*fft», SaUIBIHT r 1 i&S. 0 5 

1 5"f >B©B?fl© 

s^patonT©*.s-r. §7-f >©a^w^*^J& 

[0 12 8] JfcfcGa l^©*^ii^fflStf?M^©A^ 
*«»7-r*tHfiffc. f#a*ffly-KI<»iGa2l: 

*ffly- h«*IMlG a 2 lCj&ftattTU*£T©HJfi© 
X-f yf^ITFT 1 0 7&*><Dftm\Zter)* 25 

©x-^^x-^m^^A^ans. 

[0 12 9] ^bTJdl', ±T©«#ii*ffly- 
Ml (Gal -Gay) fcS#k*ffijg8?«^ta«A7jaft 
T<^<. ±T©##ji«.ffly-hm#» (Ga l~Ga 
y) tfSRSn. £T©7-f >©H^IC 1 Mv bg©x 

[SJT a 1 T'$>5. 
[0 13 0] ^T©5-f ><Dm$k\Z 1 t*-y h@© 

x-7^^x-^m^^A77ansgti. s^^stit 

ii^WraT a 1 ^TTSWIC. S*^©1 fy hi© 
x-7^^x-^m^©A7]<!:MfTLT, Kffl 
^ttBASK 10 4*6 ©«*^y- hffi^MSG e 1 ^ 

©«*fflS^m^©A7]d<fTt>n?>. 

[0131] m% %f- h^^MlG e 1 ICfffSJBaKA 
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tlX^Z£T<DWm (1 7-f >i©B?H) OMSfflTF 
T 1 0 9tf*><D&mzflZ>. •eUTSStti^«S (V 1 
~ V x ) ©«S«tt*tiB5fcJB TFT109^1TEL 
SEi&fflTFT 1 0 Soy-Hgl^^^tl?). 
[0 13 2] ttMMfcj&tELBftJSTFT 1 0 8©^- 
hHUC^AfctlSi, ELSgflfflTFT 1 0 8«*7 

Ga l*W#a*fflgSlfll^K:J:oTSRSftfct#A> 
^ELIlfflTFTOy-htSMSLTlifcf^? 
)Ux-^m^tt. EL(BfifflTFT©y-hSffitceiR 

[0133] l7-f>g©Iitt, 58*ffly-Mg^» 

Ge nc«iffl»Rffi^*^snstWB#tcssww 

Tr l#»7L #$fJ^Td l<h£3„ 
[0 13 4] B5-CttSHB*««Cl"6t»C. <HftC 1 

[0 13 5] flTGe 1 -\©m^fflS^(l^©A^^ 

aR«^**x*sn, isicisiy- mb#*g e 2 

C»«SftT^*4T<0i* (2 7-T>l©B*) ©?8 
SfflTFTlO 9*^>©tKtelCft5. -?-bT®K^Je 
i$ (V l~Vx) ©SiH^fi^SfflTFT 109^ 
LTELSEflffiTFT 1 0 8©y-h«ffilC4^.e>tl 
S. ft«*&36«ELB«l«TFT 1 0S©y-h*SC 
4*-£>n-5<h. ELIBDifflTFT 1 0 8 (i:*7 ©tt<g<h 
fc*>. ioTfltfliELif 1 1 0©BSt«g£4 

L3^te£T#5Bt©ttlgl;:ft9. 2 5K >g©B5g# 

[0 13 6] ^LTjfiC. £T©»*J8y- KflMMRlC 

{g*f& (Gal-Gay) j&tgftStl, £T©7-f>© 

[0 13 7] ±T©7-f >©H*A««»LTIr>* 

1 f-y hI©xv^JU7"-^^^*$tl^fI. 
*il*tiB*»IBTe ld^7-r-5Mlc. I^cif 
yhS©7H?*;Wx-*flM»©**tatfTbT. f»*tf* 

y- Km^iSG a i ^©##a*fflaRffi^©x^**ff 

frns. *-©fi*. 1 7-f >S©B^«S7JSS«:fT^ 
©T-, ^SSI^Td l«*7USSJBBTr 2 <hfr 

[0 1 3 S] *LTH«K. Jifc±TO»#ii*ffly- 



#£T©B5llK:A?jSttS. £T©?-f >©B^lc2h* 
•y SgWxv^I^-^m^a^U&frS^T©^ 

#£&^»P1T a 2 <h»¥.$<. 
[0 13 9] -^LT-yj. ±T©7'f>©®^lC2 t*-y 
hg©x^^-'l'y-^(i^^A?lSn-5ffI. SH£x.2> 

ha©xv j ^;i'7 : -^m^©A^<ta£fTUT. $£jHy 

0. l7-f>@OiI^S5:fTteS:<)5:5. ioll 
7<>B©H*C*V>T»SWIHTr 2fcH*7U 

[0 14 0] *UTMK, £T0**J8y-hffi5*fc 

iBSjaaiiRfi^^A^snTVK. £T©«*ffly-h 

(Gal-Gay) &m&.2ft* £T©7-f>© 

[0 14 1] ±»eUfc»^tt5h*-y HOf-^i'il'f- 
^m^^B^lcA^^ti^Str^OigLfTbn. 
IHTrt*SS»IIBlTdt38«IIOEHlia-r«> (B 
5) . ^i»Tr lti, f#MmTal*«Hil&S 
nT*^1BSWBT e 1 ^B8j6Stl5*T©«BiaT* 
•5„ ifc#«w»IIBTd ltt. illiWBTe 1 fli*IM6£ 

3. ^LT^STOT r 2. T r 3, T r 4 £#^»J 
fSTd 2. Td 3, Td4fc, ^SW^T r 1 
SHBTd itHtti:. **H?n»#ii*JWIB.Ta 1. T 
a 2. Ta 5iiBSWBTe 1. Te 2. Te 
4£\Z£-oT. *-©8!fBjW£«>bttS. 
[0 14 2] f LT5t'7 hgCT^^T-^'A' 

if^Ge i [zm^s^immtxti^nft^. fc&#si7i 

WfcfcHT. 5 My hBOTVf JVf-PGmfi 1 7-f 

[0 14 3] 5f7 hBWx-^^X-^^^l 5-f 
>S©B^(CA^$n2.t. l5f>B©H*«3ca«fli 

^x-^ft^Afi 3 *l 5 My V&OT'Jfb 

[0 14 4] *UT*K6 HOf -^^f-^fll 
^#1 7-f >S©@3gtA^$n5<i:. H^lr«Hf$n 
T^fc5 My bBOT'JffrT-fismt. 6 t*-y hi 

>i©BHtt«^WBT r 6<hfc9. *a**:fr5. 6 h* 
•y hgWxv^l'X-^fi^te. 1 t'-v hS©xv 



08) 
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[0 1 4 5 J ntfl t*y bB<D : rzJ?)\'T-'?<mt)m 
m\Z\1r2tlZ>t, g^OT r 6teifil7b, |slBtlC7 
U— AWK^7-f-5>. ±X<D^^m (Tr 1 ~T r 
6) #&7-f5i:. l-OOW&Z&TTstZZttfT't 

W£\zi7u-i±mffi (f> m&. -etT±aiL.fci) 

[0146] &Kfflffl Tr5B, mt&*m$ T a 5 # 

Ta 6#H$S;*tlTfr£,. ^©7l/-AWre1©##iA^ 

[0 14 7] SiMSTrOSStt, T r 1 : T r 2 : 
T r 5 : T r 6 = 2 0 : 2' : - : 2 4 : 2 5 <h&3<fc 

[0 14 8] 1 7U-AjJIB«fK:EL*^*«*illtbfc« 

*<h. T r 1 tT r 2 fc*WTB**«*JfcUfc«ftfcl4 
5%©«Ka<gST£. Tr3tTr5$Mliti§ 
(C« 3 2%©«&tfg3ST#5. 
[0 14 9] *^«9JIC43^T, 5fyM©fy?)l' 

[0 15 0] ifcS^Wffl (T r 1~T r 6) 14. if© 
f llfe^T, T r 1 O^ICT r 3. T r 5. T r 2, - 

owf-e&mmm zmm-z-ttz c t 

fcfc'b. »£Aim (Te l~Te6) #£t>caft&tt: 

[0151] f£&%.mM (Cfc^T, E L m®% T F T 1 
0 Sttn^v^JUSTFTT-fcp^^^JUSTFTTfe 

©iig*iii5R^ffi-ritg*tMi6i^g©«^. ELmmm 

TFT 1 0 8ttp5 1 ^^;i-STFTT'$.-5Ci^jff S b 
t>. Sfc&KELsil? 1 1 0 0»®*^lPl«a-CKffi^ 
iS3l§®©if!£. ELIEfifflTFT 1 0 Sttn^^^.JI/ 

[0 15 2] *f£W\t±.iimmzi.-3T, T F TIC J; -3 
Tl i,S- Vcs#ttlc£*!>©tf eottfS-jTfc. SLl> 

ioT 1|)S- VGs4#tt©A-7 
+ i^b«E©m#«:A7)bTt)ELS^© 

[0 1 5 3] *3?BJTte. SjR*fTfefcV»#5M(£ 



3MBi:fc?Tbji;5. **Mtt#»*JWB*tttf*J: 

[0 15 4] *fc*»gn?tt. ±TO»#a*JBWOfi 
SoflflM 7b-AJ$fH<k9 ; fe*s<. l3.&fr-o&&!m 
©ft££T r 1 : T r 2 : - : T r 5 : T r 6 = 2° : 
2 1 : — : 2 * : 2 5&r«;:&«nME&IEHT. 

[0 15 5] (HXM2) *Hffi0jTte> 
TE Lr-f 7 7b-f £f£g bfc«KO^T«lM"r<5. 

[0 15 6] 06 (A) tt*3SW*«l»fcELx-f XT' 
U-f©±EET&S„ 06 (A) fcfcUT, 40 10H 
££, 4 0 1 l«Bi^85, 4 0 1 2«V-xm^SSSBf] 
UK. 4 0 13 att»S&*JBy-h«^liUBl!iHttT! 

4 o i 3 bttm£.mv > -b{m&mW}®&-a$> 

0. •?-n-? : n©Sg®ile]KttE«4 0 14a. 4014 
b. 4 0 1 5, 4 0 1 6^ITFPC4 0 1 7 Kg 9. 

[0157] c:©££. 'pti<£tmmm> »*b<« 

WlllHlttRlfll*«*BtrJ:'5KbT*/ , ?-«6 0 0 
0. ->-'J>^# VWiSytfttt^o) 7 0 0 0. 
8lt# (aS2©->-'J>7*#) 7 0 0 -l*K»?&ftTt> 
-5. 

[0 15 8] 126 (B) «*^M0iJ©Ebx-<7 

7*l/-f ©KfffififigTfc 9 > SS4 0 10, TttM4 0 2 

l©±(CSEf)lHlKfflTFT (fib, CC-e«n?^^JU 
S T F T t p 5 1 \ *)im T F T fcM+fc C M O S 

@BSiSl/Tl^. ) 4 0 2 2RtfiIJiS«UBTFT4 

0 2 3 (fib. CCTWEL^ ; F'\©^St!£©JW-r-57; 

^n^©TFT««^©^i§ (hy7*y-h«ii 

[0 15 9] K®l(HlKfflT FT4 0 2 2. HsfSSUBTF 
T4 0 2 3^Lfc^. WJS«»T3!E<&lin«filUI 
(¥fi/tl&) 4 0 2 6©±lCgj^gi5ffiTFT4 0 2 3© 

4 0 2 7£Jg/£-fS. SW»WRibTtt. ®ttf>->* 
7Ai:K(t7 7*t©(t^#) (ITOifftttl*) *fctt 
Kft-f >v>£A£K{fcffiaB£©{t&&£ffl^££<fca<T 

^bT. B^«ffi4 0 2 7 £ft2/£bfc£>. 
4 0 2 8£JE2/£U IMS4 0 2 7 ±(CgaOgR£jg/£ 

[0160] ^IC. EL1402 9 E LH 

4 0 2 9tt^»]©EL»^ (I?LttAl. iE?L^jt@, 
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[0 16 1] ytF-77^$:ffi^Tl 

7-s^^pjsg<h^^c ^(Dffi^t), es&i (cc 
m) £$7-74 ;u^-^ffl^t»ii-fc^ ee** 

[0162] ELI 402 9*Mtfe^ *<&±£Bt 
14 0 3 0&Mf$.TZ>. US 4 030tEL»4029 

m&^\ SEoT, I$*TELI4 0 2 9<hHS4 0 
3 0Sfi)«r*AK ELI 4 0 2 9 [SSIT^ 
fi*U *SUKftbfc^Tl£«4 0 3 OZMflLtZt^-j 

[0 16 3] ft*. *SIJfiflfljTfr4ISa4 0 3 0 ihlt, 
L i F (7yfc>JfDW R£A 1 (7;i^r*A)R 
tO«B*i&*:ffi^*. H*MfcttEL» 4 0 2 9±«C* 
f£Tl nmJICOL i F (7yft'Jf!)A) WLZWfSL 
U ^<9±K:3 0 0 nmlP^^-^ARfc^/dtT 

t>ft<^. ^LT(t®4 0 3 0114 0 3 1 tfxSn«»«tt 

^43^te«4 o 1 6 \z&mznz>o E»4 0 1 6 ttlS 

S4 0 3 Q\Zffife<DnE£$K%tz®<DmU&&&T% 
D. W«tt^-X htt& 4 0 3 2 ^UTFPC 4 0 1 

[0 16 4] 4 0 3 1 £SSnfc*«fc*l>Tl£«4 0 
3 0tE»4 0 1 6 4tft«AWt**-r*fc»t, SFbI 
*£&R4 0 2 6Rtfl£&Bl4 0 2 8 tea 
*»J*t*iMMl«**. rn^«S^»M4 0 2 6C0 

^»ftR4 0 2 8(DXyf>^B ( E L H^fiJuft OH □ 

2 8&xy^>^T5S£l;:, ITOHI4 o 2 6ST- 

2 6tlftftR4 0 2 8rt«Hi;ttffi»»rcfctttf. 

[0 1 6 5] ^0J:-3tUT»rttSn&EL*?a>Xffi 
^SoT, /Vyy^-y 3 >16 0 0 3, 6 0 0 

4, *M-#6 0 0 0#JB/££tl£. 

[0 16 6] EL»?ffl«HtfJ:5(Cl/T, A 

A-#6 0 0 0<hgffi4 0 1 OOrtflSKv-'J >^#7 
OOOaWtttt&tl. $e)l:y-U>^7 0 0 0^ffl 



CttSJttf (»2©^-U>{ftt) 7 0 0 1«Stl 
[0 16 7] CKDit^ £CD2E*#6 0 0 4tt, 

tf 6 o o oft*«fr*&*o»*«tuTfett(iEr*. 

?EW6 0 0 4d:lT(i PVC (*«JtrWD5-f 
H) , X*+y|8||, S'Ua-XML PVB OtfUfc: 
^^y^JW ifcttEVA (x^i^fn^Tt-r- 

h) *ffl^*££:**T#S. JlO^fttf 6 0 0 4<Ortffl 
[0 16 8] 6 0 0 4tf>* fcX"*— tf— * 

[0 16 9] X-*— 9— MJtttfc*^ 
>R6 0 0 3ttX^-tfHE*«»T*££tfT£5. 
;Ty^->3>RtlfflJi:» X*— y— BE £81 

[0 17 0] ifc, #A-*f 6 0 0 OtUtli 
ffi, TJ^nOAfi, Xx>l/Xfi. FRP (Fibe 
rglass-Reinforced Plastic 
s)«. PVF (*U \i-)\,7)l*7< F) 7 4)Vix* 

))/7 4 )l2*&m\i*Z>Z£ifi-e£Z>. fc*3* *M6 0 0 
4tl/TPVB^EVASfflM«6, »tam©7^ 
ax^*^MPVF7^UW 7— 7W JUAT 

[0 17 1] fflU EL«?rt>5<05»fc*ft Ot<0tt» 
i:<toTH #A-tf6 o o oa<&ftte£W-fs 

[0 17 2] £fc> K&4 0 1 6tt3/-U >^7 0 0 
0&&Zfi®$$tt7 0 0 1 «hSfi4 0 1 0«eoT 

fpc4 o 1 7£«^widg»$n*. &45, 

KJS4 0 1 6£^TBtWUfcrt<, ffi0K»4 0 1 4 
a, 40 14b, 40 15fe^ClTy-U>^7 

o o oio^zfmmn o o i <hs«4 o i otomffl* 

loTF P C 4 0 1 7 
[0173] fc43*gjS«Ttt, 6 0 0 4 S»W 

T*>&#A--#6 0 0 0*Jg*U ^6 0 0 401 
ffi (SMS) SB5«t5t:y-U>y#7 0 0 06»D 
ttttT^Stf. ^-»6 0 0 0R«y-'J>^87 0 
0 0**Of*W-T3^6, JE*tf6 0 0 4 £R»Tfefi 
l^o S1S4 0 1 0, *A-#6 0 0 ORl/v 

>^#7 o o 0T»fijt*nT^ss»iciii;s?i£« 
&<D1Z\nzmiz>o *LTiM£2R*K3Sttffi (i o 

-2To r r&T) £U 5t*»OX^T^-6*»tffiA 

[0 17 4] (Hffi«13) **««"Ctt. **98tffl^ 
T^J60!l 2 i^W^ELT^yH £f£SL 
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fcWC3l>T, 87 (A) 4 7 (B) Srffl^TRWr 

a. me (a) . 6 (b) tmc^ohwtwicaft 

[0 1 7 5] 07 (A) tt*SIJE«<OELx-<^^U^ 
<D±ffiHTfc9. 07 (A) *A-A'TeiBfLfcBfffiB 
^@7 (B) fcS"T. 

CO 1 7 6] SfciMJ2CtE-3T, EL^^(DSffi^So 
T/Vr>^ya >H6 0 0 3 STS^fiTra. 

[0 17 7] EL^SB-iiJlCl/T^tt 
6 0 04*»tf*. C(D3fE«M6 0 0 4 HU #A-#6 

S6 004tim PVC (*Ut^D7-f 
H) , xtf*S/«f», yU3->il, PVB (#Ubf 
-JUy^^JW i&liEVA (X^ l/> tfn.il/ 7 ii'x- 
h) ^ffll^a^f^o C^*»6 0 0 4(OrtS 

[0 17 8] ifc, 0 0 4©t fcX*— 9— ft 

[0 17 9] /tr>^">3 
>JK6 0 0 3tt*^— 9— E*»»T5 
*fc, /ty y^-y 3 >R<htt»JlC, X^— tf— JE&g 

[0 18 0] */1-S6 0 0 0 tLTH 

& 7i^^0Afi, Xt>1/^«> FRP (Fibe 
rglass-Reinforced Plastic 
s)«, pvf (*uer:;U7**5-f H) 7*;WA, 
^< y-7 tf »J IXfJl^7^ ;I/A£fcte7£ »J 

;i/7^ JUA£ffll>*;i<h#T#*. SE**f6 00 

4tl/TPVB^EVASfflM«6, a+umC07;i' 

[0 1 8 1] fib, ELI«^(DM^ 0£<0»» 
KioTtt. */*-»6 0 0 0*«aBfctt£#T* 

[0 18 2] Jfcfc, ?t*#6 0 0 4&JBHT#/*-tf 6 
0 0 0*»»Lfca/jE*tt6 0 0 4(O«ffi (BSffi) 
£®?£7l::7l/-Atf 6 0 0 1 71/- 
A»6 0 0 1tty-'J>W («g^<hLT»^-r^>) 
6 0 0 2IC.fc-3T«»Sns. ->-'J>^# 
6 0 0 2 tUTIt JC«fttt«Wft»^«03Wff*U^ 

K fcfc, y-'J >if# 6 0 0 2 HTf 5fc^t*^8 

»J>4f»6 0 0 2 0rtgRlCf£lS^J$:m^bT$)'jTt)S 

[0 18 3] *fc, K&4 0 1 6U->-U>W6 0 0 
2£S£4 0 1 0tO«UH*a^TFPC4 0 1 7 \ZM 



SLMlCftttSn*. frfc, £ utlM 4 0 1 6lCO^ 
TBWBUfctf, ffc£>&«4 014 a, 4014b. 40 
1 5fcH«KUTS"-«J >ifU6 0 0 2 £g«4 0 1 0 
i«*IoTFPC4 0 1 7 tfllftMtftttan 

So 

[0184] tt***««Ttt» 6 0 0 4 

T*&*/t-tT6 0 0 0 £»*U Mtf6 0 0 4 Ofifl 
9 (BSLffi) ^S5J:5l:7l/-A«6 0 0 1 ^0ft 
WTH**<. *A-S6 0 0 0Jtf7l/-A86 0 0 1 
ft«DttttT*»&, aWtf6 0 0 4«WtTfeAlr>. - 
SS40 10, */X-»6 0 0 0S^7!/-A 

tf 6 o o iT»fifcaftTi^a!iKfcai;s***f«>ttA 

□ *UT«re2»ftHattll (10"2Tor 

[0 18 5] (%tt#!4) ££TEL7VX7 r l<"f 13*3 . 

fcfclrVT, Sffi3 5 0 l±fcftW-&ttfc*-f v?y9WL 
TFT 3 5 0 2^flOjffi^^TM^nfcn5 1 t 

tutt^. hmmttz c trmzimz- 

tt^ssffl^TjgRitsnfcpft^aTFTSfflu 

[0 18 6] fflifflTFT3 5 0 4I1&SKOJS 

SS^TMSnfcnftWSTFTSffil^. 

t*;HTFT*j8^tt)ib&K «SflTFT35 
0 4<DFl^>E«3 lttE«36£«fct>T, X-fy? 
>^T.FT 3 5 0 2(DFK>Ei3 5t, ELiBid 
»TFT©y-Hfi3 7ii:tft«i:j|«*nT^ 

So 

[0 18 7] fcfc, ELSgflfflTFT 3 5 0 3 
*ttt«^T»[jtSnfcn^ir*;«lTFTft»^*. 
ELB»JBTFT<oy-httfi3 7teKi&3 6 iCcfco 
T, 7<7?>^TFT3 5 0 2(OFK>E»3 5 
t, m^MTFTS 5 0 40HK>E*3 1 t\ZU& 

[0 18 8] E Llif T F THE LJRf **n*W 
tfH^SS^Tfei&S. "tOtc®. ELBlfflTFTCH 



(21) 



13-343933 



J: 3 E L D D ftttSfjt t* 5*5|BJ ©81 it ttH#T?r#)T 

[0 18 9] ifc, *§|ffi0tTr«:ELW8lfflTFT3 5 
0 3*-»y;i^*-h*i6-CHSUTl»«*«. ?g&©T 

ttSWTFTtBHCOfctfTSIRHfc:^** 
[0 19 0] >E*4 OttfcSttfS* (« 

iKMi) 3 5 0 6fc»«sn. *fc-je©«EjWto*.&n 

[0191] X-f •y5 1 >yfflTFT3 5 0 2, ELSBf) 
fflTFT3 5 0 32fcC^JB*fflTFT3 5 0 40±IC(4^ 

i /\ 3 >k 4 i**8»te.n. *<o±\zm'5& 

ffiUTT F Tfc J^RJUfcTSftf 3 £ <h(4^S(CS^ 

tr**. «c»jatan*ELjitt*#cfiv»fc*. sft 

##£-f -5 C t IC J; o Tfgft^fifcg CI 5. 
SEoT. ELlf £T#5fc^¥fiffilC»j£b3S.fc5»:: 

s««fi £»ift-r k ¥a^t ut*5 < z tim*. b 

[0 19 2] Sfc, 4 3«Ktttt©i5^S«|gTfc51i 
£8$ (CLOS^ELR^OPia) TSbO. ELSgflffl 

tft 3 5 o 3 o h u-r ^swctawcaiKSM. 

■XM4 3£UTtt7JI'S=9Afr*ll. iSMS 

[0 19 3] «tkBt (*f£b<ii8JJ!i) -c»ifta 

nfc/0^4 4a, 4 4b»C«k0JBfiltatlfciS (Si^tCffl 

«-H*b*»H^UTt»a^*«, R (#) . G (») , 
B (*) OftfiC«*Lfc»3iei*fP0»»tT'bA^. 
^■£T*frttEL*m£bTttn*ft#'Jv-*# 

77iZ|//t^l/> (PPV) jtf'Jtfrjk&JI^ 
(PVK) tfU^M-U^fcifjWgtfSn 

3. 

[0 19 4] fc*, PPV**r»EL»»(!:bTtt«* 
&g©fc©a<*3#. 0>J;Ui TH. Shenk.H. Becker, O.Ge 
lsen, E. Kluge, W. Kreuder, and RSpreitzer. "Polymers 
forlight Emitting Diodes" .Euro Di splay. Proceeding 
s. 1999, p. 33-37J <f>#ffl¥ 1 0 - 9 2 5 7 6^«lrffi 

tit <fc o ft&n&m ^ntffin. 

[0 19 5] *#Mft3B5tBi:UTtt. #fcK*3tra 



+ Jl/7xrP>§I^n«IU. RH&3 0~1 5 On 
m 0ff$b<«4 0~ 1 0 0 nm) tftttt&H. 
[0 19 6] iU KJ:©flttSSttli<!:bTJ8«-**£fc 

©•c^s^ffiELM^w-^j-rfeoT. 
**u7©»ft*fr;btt*fc»©H) zKf$.-fmm 

[0 19 7] *§SJ£«Ttt#U v-JRtmSSS 

ftl <hbTJ?H><&0iJ£^b7c#. S^StiELTO 

[0 19 8] *3Wi«Ttt*3ttJl4 5O±KPED0T 
(#'Jf*7i» SfcfJPAni (*U7=U» T 
fcSIETLftAJf 4 6 «rgftttfcfS)i«lji©ELB<J:LTU 
*. *bT. IEaffiAM4 6©±lCteigBJg«RTfc£ 
Rgffi4 7]W»W6n%. *jltt«0«^. MB4 51? 
4/a$nfc^tt±ffi#JlC(oF^oT (T FT©±77lC(6]^ 

»?H»«R£bTtt»fl:-f >-;?SA£Kfl:xX£© 
fcS*-*#fl:-f >^7A<h&fc»B<t©{l:£#|£J?H>5 

/£b&a-c#jft-r<&fc«>. piflg^cisofiiaT-fitM-c#^ 

[0 19 9] BI&4 7iTMSnfcMtELif3 
5 0 5^t5. ftfc. dCW5EL*f 3 5 0 5 
tt. BX«S (US) 4 3. IE?U£AJg4 
6RtflSg4 7T-^atlfca>r : >-y- : &JtT. ilSRS 

g4 3ttH3R©®aice«-aa-ii-Tus&*. 

#*«EL**£b-CtME1-*. «£oT, »3fCO«fflJ»» 
[0 2 0 0] *fc*f«fifl-Ctt, »«4 7©Jbfca&K 

^-> 3 >14 8 1 bTtt«fl:S*K*fctaafl:Kfl:S 

JRRtfffibl*. C©SM«. ^gntELjg^tejgKf 
*«ELtm©»fl:lC.fc*#fl:&BIK 
#«EL#^&©ia^X&aiiL*S*t©P 

[0 2 0 1] E(±©i^lC*^HJ©ELx'<X7*l/'f« 
@8©£7&8t£©il5llfrefcSB3[IS£*rU 
Sffil©+^fc&UX-f yf>^TFTt, + t 

'J7ttAlC^ELffiiifflTFTtS:*1-5. ffiot. 

[0202] (^^^ 5 ) ^.mmmx-it, %mm 4 ic^ 

bfcH*»K*JV»T. ELU^ 3 5 0 5©<Sjg*5ga 
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fe. B8 0*a£R&*AttEL**©»fl-i:ELHft 
flTFTfc'mfe?>©T, -e-©[l!j©!K9H4* , B&T£;i<!: 

[0 2 .0 3] 0 9fil:fc^T, ELlf)JSTFT 3 5 0 3 
tttt»©*tt*ffl HTJBfcS tlfc P ft * A* T F T & 

tO 2 0 4] *HJg«T7tt. ■£«& (Hfi) 50il 
T»W*MtftflHr»*. afrWfcfiiKft-f >5>9A<!:K 

10 2 0 5] tbT. *ftfcBtrfc*/t>2 5 la. 5 1b 

**»«snfca. **»*cj:o#u tf=;u*wy- 

JbTft5OT5 2«$tl5. -t©±fcfii#U£A 
7tf.il/7-tr h^-h (a c a c K<taiS$ns) Tfc 
2>«^SEXH 5 3 , 7JI/5r.-?A^-Cft-5lSS5 4# 

<hlTt>»&T$. C^lTEL^f 3 7 0 1«3 

tO 2 0 6] *%%MO«6. MIS 2T'3?£b£ft 

1 0 2 0 7 ] aKXM 6 ) *HJE«-r fit . 0 3 ICS U fc 
@BB£fi4gfc**lfe<OB*£b;fcW£©«K:o^T. 
010 (A) ~ (C) fcffiHTKWTS. fcfc. 
f'JI'^^T. 3 8 0 1 147. -f 7f>^TF T 3 S 0 3 
Of- hK« (y- h{Hfi&©-g5) ,3 8 0 2147-f 
yf>^TFT3 8 0 3fflV-« (7-7.(§^& 
©-SB) . 3 8 0 4fi4ELBfMBTFT. 3 8 0 5tt» 
SJ8TFT. 3 8 0 6fi4ELj|^. 3 8 0 7 »4H®#*S 

B. 3 8 o 8 it? ttz, 

[0 2 08] 11 0 (A) 14, ro0l$^Tt®ftS 
»3 8 0 74Mtl/fc«6©fll?*5. ^O© 
B5S5#S©#*SB3 8 0 7 £'P'b\zWmm£1lZ>£?\Z 

©fc&^M^TCtatTitSfc*, aXtf^S&lCffilR 
[0 2 0 9] 0 10 (B) (4, @Sft*S»3 8 0 

8£y-hEi&3 8 o i tw-mzi&wtig)£<Dm-e$> 

S. fcfc, 0 10 (B) TttttS&BBS 8 0 8 ty- 

^&B3 s o i tifim.iizii^jLoizmncffimtts.r) 
r^ztfi. Pa##gfc*gfic^/i£;*nag2BT-<&*ifi4. 

$&R£;frlTa&34;?fi:I3fit-5C:<!:fcT#-&. £© 
«£, mB&36B3 8 0 S ty-KE»3 8 0 1 t-p* 

tO 2 1 0] ifc. 0 10 (C) (4, 0 1 0 (B) ©IS 
ig«fcH«lC«K#B» 3 8 0 8 *y- l-EB 3 8 0 1.!: 
WrlC&fit. r.:3©®B£«S#B»3 8 0 8 



*»«BB3 8 0 8<fcy-hE»3 8 0 lOHf 
ftjJ>-:fitBfcS«fc3KRfi*SC:£fc#$!)T*S. £© 

tO 2 11] (SgJS«7) H3. HI OTttELBftffl 

t FT©y- h«afc*»*>*«ffi*«i$-r*fc»fc3 > 

•adtfe^tf**. ELIBKifflTFTiUTffl^Sn 

?**;n!TFTa<, y-h«&»R$^i/Ty-h«a 

£, C©B&i)aofc««fctt-RWfcy--hB*£B 

«ft**£«*a«»jiitsn*a«. *bbbth:;:©*£ 

iiSELBIlfflTFTff)y- h 

[0 2 12] C©B£§S©*-W?S'*>7.fii, ±ffiy 

^©ftStCfc-^TftSS. 
[0213] 8 ) *J|Jt0|T «. *£B ©EL 

X^W ©BSHSBii-tWBSfilRfit bnsSgiftlHlK 
ffl©TFT*HRfKfPfi-T'5^ffilCO^Tl5iMr-6. (1 
b, s»WSffl*lc-r2)fc*C. B«ilHlKCS8bTfi4S* 

jsJSTFTfiC^Tfii. ^-f7f>^fflTFT£itliE 
L BAA TFT ©ft g^JifeSffi ^TfffiT* - £ tm$k 
T&S©T. CdT'fii^BS-rs. 
[0 2 14] ST, 011 (A) CaVt-tSlC. TifcJg 

(HjR*r> *%.M\zistvtzmw.s o i ^ffls-rs. * 

**«T»ili«fl:*5X±fi:T*«tbTl OOnmP 
OBfl:Kft«*fll* 2 0 0 nmB©8*fcKfl:«Blti« 

©gj^SSS: 1 0~2 5w t %t bT£< t&^. 

It, T«£RVtTlc5£S«±lCfi«3l^£mbT 

[0 2 15] 5^J'S«5 0 1©±IC4 5 nm©iP£©7 

5. fcfe, 7 ; &;i'7 7x->U3>Miciis-r ; 5i:-si4)& 

<, *SK«i6satr¥Bfl« (»BH¥SfcR*£ 

tt) finas^. $e.c#a»->U3>y^-^A 

[0 2 16] 1 (C) *T©Ig(4*^BJ 

#fc.fc*fc BB¥ 10-247735 5&«*^±C9UB 
T*C£**T!#*. H&BTHN i«©5ERS«B4:b 

[0 2 17] ST, HOS5 5 0 3 a. 5 0 3 b ££T3 
««K 5 0 4 £JBrttTS. *HM«»lt?l4 1 5 0nmP© 
BftaBfll«fflt»-6. ^bT, «SK5 0 4©±lZ7t 
>3-hffi!C4;0r-yy;U (Ni) ££#TSH (N i 
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[0 2 18] SfclC, 011 (B) •feSC Tfete 

7 7 7.->'Ja>K5 0 2&£&flrT-5. JKOfiK. Ni# 
(BIT, N 5 0 6 a. 5 

0 6b*Sjfl[£UT. »R£«IMifTCR*fl:an»fr 
U Rtt»Ri^*oTR&£Rft*»Tfc*tfU;'y 
3>I5 0 7jWgfifc$tt3. 
[0 2 19] 011 (C) \Z7Rt&0\Z, &SR 

5 0 4^-tWiiVT-^.hLTl 5«lcjaf-57C3g (ff 
£L<te'J» 4N i jSJO««5 0 6a, 5 0 6btC8sflD 
J15UT««*t'J>««WJ0Snfc«l« (BIT, 
•J>»»«*£^5) 5 0 8a, 5 0 Sb^SMfc^n-S. 
[0 2 2 0] Jfcfc. 011 (C) fc*TJ:3fc, Tfett 
( ) *fflaf7?6 0 01C1 2RH©«l»«iafe»A«». 

9 # 'J -> U 3 >R 5 0 7 * IcSflEf & N i 14 

M5 0 8a, 5 0 8b£jjSR;*nTL*3. dtlttU > 
(C«fcS&«jtR (*HJS«T«N i ) (Dfvf U 
mz «fc ^St*"^ -5 s n-s. 

[0 2 2 1 ] d©lSC«fc0#U->U3>IS5 0 
S5N i©Sft(4S IMS (V.&~A-1*>ttVi) \z£ 
Z>M%.mT"pti< th 2 x l Ol7aloms/cm3|c^t?ffiM 
£n5. N i («S#l;tot7-f 7*-f &*5>-T'3b 
COlKiTtt*3n4tTFT«ltCtt«6* 

S I MS»«f<0«ljei8ffT?»*©Tf. UlSlCttS&Cfi 
(^SK (2 x i o^atoms/cm^T) tfe^^i^^ 
•5. 

[0 2 2 2] C5UTttttSJ?H>T8ftfl:Stt. 

- J {£M$nfc^ «j -> ij a >r 5 o 9 *<# e,ti-&. *©a, 

C©#'J->'J:3>R5 0 9 0*£JHHfc}£tt@ 5 1 0~ 
5 1 Sfc/^-^^XglCj^JBlTf*. d© 
ft. &©A*-->^lC^TV*?£btt£fr?fcS>> 

(0 11 (D) ) 
[0 2 2 3] 011 (E) I^T<fc-5tC, 5 0 n 

ml? ©gfcgtf t -> U 3 >R 4 75 C V D ft \Z i 0 
fi£U -t©±TRfc»IIR+-e9 5 Ot lftF^OjP^M 
a^JD*. HMMfclStffi. fcfc. RfcRBBRtitt* 

[0 2 2 4] H©»«{tIfiT?*4ftttHt±ESfl:K^ 
•>'j3>Ki:0*ffi-t?e^iifTb. «15nm(iCiS 
'J •> 'J 3 >R*<K<t$nTiKl 3 0 nmmomit v'J n > 
R«Sn%. BP "6. 3 0nm»O»ft->'Ja>Ri 
5 0 nm&<D%.itmti'')^>mt>mS2nTt£Z>8 0 

nmJ¥©-r'-M&®R5 1 4*»*rttsns. tfc, g& 



15 10-51 3©RRttJ:©»8fl:l8£.fcoT3 0 

[0 2 2 5] ^IC. 012 (A) tC^f«t5fc, U-^X 
hYT.^ 5 15a. 51 5b^MU y-h&»R5 
1 4 4^UTpS4#4-r-5TMtl7t^ (BTF, pST 
tt*5E*£H3> *R»-r*. pST*£^tE^<»:UT 
(4, ft^MfCttl 3&lcJS-r*>7C?St. ASWlCt4^D> 
*£*R^*j:£a*-C**. COIi (^ 
^Jl/K-yigitO) BTFT©l#V»lt£E*«IP 
T3fc#©X8T&5. 

[0 2 2 6] fcfc, *^ffifisjt?»4v j #5> (B2H 6 ) £ 
RftftR U & W T 7* 7 XVSS L fc -f * > H - ^ttT* 

>f-xa>SSfflHTyK r©x8lc«fc0 1 X 1 
0 15 ~ 1 X 1 0' 8 aloms/cm3 (ft^WlCte 5 X 1 0' 6 ~ 
5X 1 Ol7atoms/ciD3) ©RftT#D >*^if**6iB}R 
i£5 1 6, 5 1 7*i^fK$nS. 
[0 2 2 7] 0 12 (B) (CjjVf £51::. l/v'X 

l-?X^5 19a. 5 1 9b£^f£U y-h*£»R5 1 
4£#LTnM£tt4TSTM<tfcl7tR (BIT. nS^M 
ftTcRt^i) 4mjDT5. fc*5, n^T*t^7c^£U 
Ttt. f^SWCfil 5RCR-TS5ER. »Mtcte'J> 

*X7^> (ph 3 ) ^ss^aib&^Ty^xvsiE 

l&7"5XvH-i;>yft*fflV». U>£1 x i 0l8at 
w/ci5©iJ![T«tt5. 0)R. K*^«l4ff5'f^ 

[0 2 2 8] £©Igfc.fc9»jfcSft*nS*tt#l«« 
5 2 0lCt4, nS^tt»5c«**2X 1 o' 6 ~5X 1 0 >9 
atoms/cn)3 (^WlCt4 5X l 0'7~5X 1 Ol8atoms/c 

[0229] ^ic. 012 (o i^-ri^ic 

1Sttfl:*a*RJET$iiSRttfc^*<. y-HteUt 
R5 1 4^l5W^tlT^-5<DT-a^jtP*ffl^fc7r-^ 
7>7--MB&*i0*\,to. 012 (A) ©IS 

[0 2 3 0] *RRROR«icajHRtt«>R^eRfl:# 

7X*ffli>Tt^©t, Sttitxg^s o ox: lftffl© 

»fflRT»»Ra*fT-3TfcR«r». 

[0 2 3 1] CWIglCkO nSTM#)M^t5 2 OWSffi 
9. BP^. nMTSt^!«^5 2 0Oj§HlC#ffi-rSn^ 
^tt*5£»*»abT^at»«tt (01 2 (A) (Dig 

-e»iftsnfcpffl*ttft«tt) £©«#a5 (K^a5) *« 



(24) 
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*3HT. LDDW&t?-**)VJ&liMVL£ifi#1f\Z&tt . 
fc»*a«»jfcb 5 5 £ t £*?fcT3. 

[0 2 3 2] SfcC, 2 0 0-4 0 0 nmJP©gmJS£Jg 
/£b, /t*-r>ybTy-H«5 2 2-~ 5 2 5 «:» 
fiTTS. d©y-hfg5 2 2-52 5©»*BK«fc-3T 

[0 2 3 3] fc*. y-h«g«miO@«fgT^fitb 

fa c t *qj * u y- h^&©*m.>: UTtt^a © 

(Ta) , 5F*> (Ti) . *'j75r> (Mo) . * > 
^t> (W) , j»DA (Cr) , y'Jn> (Si) * 

r. mt^zym . *fcHME7c**a*^fo-a-fc^ 

&R (^WlCttMo-W^. Mo-TaM) . £ 
fcttttB7C*©5/'J'!M HR (ft»WCtt* 

**. *J§-T?ffl^Tfc&JgbTffl^Tt>fit>. 
[0 2 3 4] *SU6«Tft4. 5 0nmf«S<W>^ 
x> (WN) R<h. 3 5 0nmi©^/^7f> (W) 

nts&n. 7n-^^tbt*ty> (x 

e) , (Ne) moTfe'l&jiZZWJaTZtfcJi 

\z£ SRttjWafcffiik-f 5 Z £&T'2 5. 
[0 2 3 5] *&j:oR, y-h««5 2 3tina7lf 
WR1R5 2 0 CO— ait^— h*fe^JR 5 1 4$;frLTg£ 

sj:5k:»/«t*. noBfcofcaaatatcy- k®« 

tift?ftLDD*«iS«. y-h*S5 2 4 

a. 5 2 4btt«fffiTtt--3l;:Ji*.a#. HRR«S^MC 

[0 2 3 6] 013 (A) iC^fi-SC. y-h 

Ig5 2 2~5 2 5m?ibTSei^«l:nfi^ 
&057£j{t (*H^JT«U» *j6fll-r*. d^bTiS 
)SSn2>^tt«!l«lSt5 2 6-5 3 3lCttnS^t£«5®® 
5 2 0 CO 1 / 2 - 1 / 1 0 (f&WtCtt 1 / 3 - 1 / 

4) ©««[-cu>*<j8aian*j:5K:(«B-r5. 

Ctt, IX 1 0' 6 ~5X 1 0J8al0iDs/cm3 (ftSMCH 
3 x l 0 17 ~ 3 x l 0 18 a ioins/cn3) cofift^Jf S b 

[0 2 3 7] *fc, 013 (B) KlSfJ;3fc. y-h 
€®^&a^JgT-lx'v'X 5 3 4a~ 5 3 4d&J£ 

J*U nH^M^TCjd (*»ffifis]-e«'J» £SsflObT 
itSfiftlC'J >$r£tr*M$)«t£5 3 5 - 5 3 9 ZMtiLt 
£. CZT"b?*Xy<< > (PH 3 ) Sffll^fc-f 

-yftTfr^. dco««cou >©fi£tti x 1 0 20— 1 
XI oZlaloms/cm 3 (ft^MlCte 2 X 1 O 20 ~5X l 0 
2 'aloms/ciD3) LflZZSlzWWtZ. 
[0 2 3 8] dCOXglCJcoTn^-V^lPSTFTCOV 



f>^fflTFTIi 013 (A) OlitMlfcni 
*tttt«*5 2 8-5 3 l©-aw»*. dCOSSnfc 
7.-f •y5 1 >yfflTFTC0LDD^®<h*-5. 
[0 2 3 9] 013 (C) fcsRfJ:3lC. i^X 

hVT.^ 5 3 4a~5 3 4 dSiib, SPrfclCU^T. h 
77.* 5 4 2*Mf$.TZ>. *-bT, p£*M4il7cS <* 

»E«I««5 4 0. 54 1, 5 4 3. 5 4 4 
CCT«i?*7> (B 2 H 6 ) *J8lr»fc'f:*>h*-yfl2fc 
±0 3 X 1 0 2 <*~3 x 1 O2l a toms/cra3 (ftSWCli5 
x l 0 20 ~ 1 X 1 o21 a ioms/cm3;) ®&tfcZ>£? 

[0 2 4 0] fc*. »f^5 4 0, 5 4 1. 5 4 
3. 5 4 4I'«KIC 1 X 1 O 20 ~l X 1 O 21 atoms/co3 

[024 1] 013 (D) ICS1-J:^IC. 

^-?X£ 5 4 2 £l$£b;fc&. |gllfffi«£&lgl5 4 6* 

tjbh*j&>. ^©^T-ffl^b-a-fcrnsK 

RJP&4 0 0 nm~ 1 . Sun 
fc-ftttffiU. **Jg{SJTtt. 2 0 0 nmJPOSfUfcfl: 
%mm.<D±\Z8 0 0 nmJl©6£(tJi£BI£8tJf bfdlfjg 

[0 2 4 2] ■?■©&. z-ti^tiomBL-nmMswtnm 
jR*pc*5HTS**iHa«i i . 5 5 0-c. 4^©maig 

[0 2 4 3] 3<b£. 3~ 1 0 0%©*iit£-&tJilffl^. 
4>T. 3 00~4 5 0tTl~12W©MS$?f^ 

Ttc^ftMa^ff ^. d©igtt^MicaE$nfc**t 

[0 2 4 4] ^C3R<t:A9aSllimtefldR5 4 6 

ZJ&l&T&fSHZAnT SP"£. 2 0 0 nmJl©^ 
ft«ita*RS»filibfca-C±E©J:5C**ftfliat 
fTt>. t©«T»»3 8 0 0 nmf©|[(tSlI$Mt 

[0 2 4 5] ^IC. 014 (A) iC^-ti^lC. 31 1 JI 
P^&R5 4 6 RZ/y- h*feSJ[K 5 l 4lCWbT3>^ 
t> hTfc-Jl/fc^fifcb. V-XE»5 4 7~5 5 0 t. H 
>E81 5 5 1 -5 5 3 ^^Ta. *43. *H)!g^] 
Ttt£©^®£, TiRS100nra> T i S-&tJ7^ 
5-2ARS3 0 0 nm. T i Jg 1 5 0 n m&ZAy ? 
^Ta^^bfc3jitgig©tftHRi-r^). fib© 



(25) 
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[0 2 4 6] 5 0~5 0 0nm (M:tt2 0 

0~3 0 0 nm) ©JS3Tg 1 rtyy^-/3 >R 5 5 

5 4<hbT3 0 0 nmJ? ©g(t$(t:/'J 3>K£flH> 
-5. Cintt8fl:v'Jri>BTftffibTt>Slr>. 
[0 2 4 7] COR, 8fcttfcv'J:J>Bi©JBfiJili:$fcS[ 
otH 2 , NH 3^*3! ££tr#7,£m>T 7*7 X^MS 

*SR]fi«3BiHIBttatR5 4 6Kftl6$n. »«ia*ff'5 
CtT, ^ 1 Ay >"<-> a >1 5 5 4 CglMiS 

(tf5 

F0 2 4 8]*C. H14 (B) C»rJ:5K:. #Mt 

fcbTtttf'J-fS F. 7£U;k BCB K>7y?D 
7>» «*«ffl-r6Ct*«T*«. tffc. 8 2 If [385 
mm 5 5 5 ttT F T*»#fft-f *&*.*¥Sfl:T*&S# 

[0 2 4 9] 3£2BHfl£SUK5 5 5. IlA 7 y 

^— > a >R 5 5 4 K U-f >KiS£ 5 5 3 Cltsa > 
h*-J^Mb- S^€@ (BUI) 5 5 6£JIM 
fa. ***0|-ettRft:-f >v9A - ( i to) Bl 

£1 1 0 nm©P$t^fi!tU. A^-->y*fi : oTil 

(tffi«B (ZnO) $«£b;OSW3MSI&£J*H>T ! fefi 
CKOli^ma^EL^ 2 0 3©Rag<t:&3. 
[0 2 5 0] Jkfc. 3HI£l§rtr*&&IR (*SIJt«Ttt8E 
fcSSSR) * 5 0 0 nm<DJP$»r^fiS.U, @^^ffi5 5 
6C»«-r«ttBi:Hna«»fiKbTfi3lin«Ml5 

> i^te n « n t -c* § k 7— a -»« (odds 1 t s 

C t ifi T# 5 . R O gR<DfiiJg*<+^(C ft£ & ft i-> & 
7. 

[0 2 5 1] EL/1 5 5 8 2&1/ISS (MgAgi 

S) 5 5 95, K!g««fet»t»T*a«ttUat»-Cii 
MJ&ffLTZ. fc*3, E LP 5 5 8 ©BUSH 80 0- 2 0 
0 nm (HSWKtt 1 0 0- 1 2 0 nm) . IS® 5 5 9 
©P£« 180~300nm «Ifit)l;«2 0 0-2 5 
Onm) tftUi&H. 

[0 2 5 2] i»lgT?a. #fe»C*ijS* *BJR. life 
LWRZfm®ZBf$.-?Z>. (SU ELiajSJKCWT* 

na ics. b i> g 7 * h 'j y y y 7 4 tm t>rc* 
e@»jic^fl!tb^<Ttt^e.a^. -tcT/^^T.^ 

E L S ZJ&fSLTZ © tfiff S b 

[0 2 5 3] w&, *r«ssfiK:a*r*ii*ems±T 



ELJlRSStRWK^jfcTS. 

H*EW*±TlB-rv;*2£-fey hb, *-©V*:y-£/ll 
vvt»fi363t©EL»£8RWK:»fiJi-r*. *wt. H 

b. *©v**SJfll.»TWft383fc©EL«fc»K«K:if 

K ifc, ±B»lCELV«»A'r««T|IS«tt6t > 
[0 2 5 4] ELI5 5 8 tl/ttt»a©W* 

%«r*£*«*m«jiii'>-*©iWJ*bK «*.tfiE?L 

ttAS, jHLMtiil. SgftJgRtf€7ffiABT&*4jI 
«»*EL»irn«A^. *fc, *5Mt0|-CttEL* 
?2 0 3©|gffi<»:bTMg AgtSSf 

[0 2 5 5] «gg®5 6 0tl/TB7Jl'5=!> 

0BELJi&tfttfi*»*bfc«ft»4fta*v^irSfli 

asjB«bfcaT*a«Pttbtt^Tit«wt:»rifrsci 

[0 2 5 6] Sffcfc. Sfl:8*BtT!fc43i2Ay>''C- 
ya >I5 6 1 £3 0 0 nmWl^CMt^. HfKIC 

[4^«ttS5 6 o^ELHs^^e-ftar^sfa* 

%itztt>\ $?>(C^2/t-y->^-->3 >|g5 6 l^Jgfit 

bx*5< c<tt, ELif 2 o 3 ©masters ^CK* 

[0 2 5 7] £5bTill4 (C) lCjrcT«fc5&fifig© 
7^7W 7" 7 h 'J i7 7.M©E Lr-f X^H a<7cj£-f 
5. 2 0 1*U-f7f>!yfflTFT, 2 0 2*<ELIB» 
fflTFT, 2 0 4*<ffifllHlKffln5 l -V*-«'STFT. 2 
0 5^iEf)[slKfflpT % A'^;i'STFT-Cab§. 

[0 2 5 8] fUBSUCtt, Si 4 (C) ^T'7?fi£b 

7-<;ua (?s*- [-7^;^, *^»«{tajB7^;i' 

A^) J f 1 t75y!?Xl!y-U>W>ftt'©A l ?y> 

[0 2 5 9] (g»«9) *H*«T?tt» Bl-rSUft 
V-X«#WiiBl 0 2©i¥b^«fi£fc^UTStBJ 

Ts. @i 5fc#fgw-cfflt>e>n*v-*d^»&»@ 

»©-0HS@KET?^T. 
[0 2 6 0] ->7 8 0 1, 5yf (A) 8 0 

2, (B) 8 0 3. #@ iCiS-T «fc 5 ICIEB $ tlT 

^S. tt**SIJi«T«. lfflW^-y^ (A) 8 0 2i 
lli©7-y^ (B) 8 0 3^, 4*©7-X(l^^S_ 

-r-S>SBE©i£<i©$i£gxS U^)P->7 h ft»»fed>o 
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[0 2 6 1 ] jDy^OTCLK, C LKOStttfRHi 
Ifci'Dy^CLKB, 7.^- hA)P7.(t^S P. 
Bft^ftffl 0 § S L / R tt*n-e*lH fc* b fcE 

5 a^j 3 n^fyi' *T-^ffif v d a@i:i i/ts» 

frbyy? (A) 8 0 2 KAfi SftS. 7-y^(i^S_ 
LAT, S_LAT0ffitti&tKtKbfc{I^S_LATb 

na k a* u fee* # 6 5 y ( b > s 0 3 c a 

[0 2 6 2] 7 7f (A) 8 0 2<0»Ul>»lBJtCO^ 
T, 7-XflMf»S L i n e_alC*tJfv-f 5 

(A) 8 0 2 ©-95 8 0 4 SfllKtoTSilJHT*. 5«; 
(A) 8 0 2 ©-SB 8 0 4«2 0<D£Dy? F-f Wt 
-^<h20<D'f W^^tUUS, 

(0 2 6 31 7«;f (A) 8 0 2 ©-« 8 0 4 ©±®0 
SBl'6Kl^r. 83 1a. 8 3 1 btt-tn-etl. 5y 
^ (A) 8 0 2©-S58 0 4*<#T-5-f >/S-^0 1O 
£^/£T3TFT©gft]lT&0. S3 6li^-f>A- 
$><D 1 -p&^fit-rST FTO^a©y- Mrt5T$>-5. 
£fc8 3 2 a. 8 3 2 bliiE-n^n. (A) 8 0 

2©-g|5 8 0 4^-r-5fe-5 l-3©-f >M-^*r^-r 
5T FTCDfij&lT&O. 8 3 7 a. 8 3 7 b tejgte H 
8 3 2 a. 8 3 2 b±C-€-n-t*tiS9:ltf.nfcy-hmS 
fe*y-h«g8 3 7 a. 8 3 7 btt^MlC 

[0264] 833a. 8 3 3 b tt-ttt-ftl. 5yf 
(A) 8 0 2<D-fi58 0 4 jWfS^Dy* H-f 
^© 10$r^fi£-r*TFT<0?gttlT-$.S„ ffittH 8 3 
3 a±lC«y- hSS8 3 8 a, 8 3 8 bj&ittttfcttT 
fcO, yW-Hiift-aT^*. itSttI8 3 
3 b ±C«y- hSI 8 3 8 b. 8 3 9 *<ffttf 5 hT* 

[0 2 6 5] 8 3 4 a. 8 3 4 b tt-tft-^n, 
(A) S 0 2<D-&S8 0 4*tffTSt> , 5 1 OOirnyir 
K-f >/t-**flfofcT*TFT©iSttJlT?*<&. SttJf 
8 3 4 ailcey- hm®8 3 9. 8 4 0//»tt£ftT 
£9. y^y-Mi*tftoT«f»*. *fc«ttJ18 3 

4 b±ic«y- hugs 4 o. 8 4 l^sw^nr* 

[0 2 6 6] GfeKfll 0) *»ELr^7*H 
KiHT. EL5R : F*<Wr-5EL)B»Cffl^e.n-5*f» 
tt. **ELtmKIBje;Sftr. JKUEL#»€ffll»T 
^Mt?t5. {1U 3I&aflttftELtmtt#ttlCKlb 

te£W?-5TFT£ffllr>fcttttfcE&£&lrV 
[0 2 6 7] tt&ttfcS&RlBMEOttbig 

»e l»»*«b*s nn«. *»WK:ajflT-&;:i:ttiJ 

[0 2 6 8] #SlJSg#|©8/£te. jm«l~9© 



[0 2 6 9] (SttSm 1) *3SWfcfc^T. ELlit 

*tMMtl*A 1 q 3 (HJX- 8-*/ U9-f V-7)V 
5 r^A) . TPD (hU 7i=*7S 

(4. PPV (*'j7irU>frl/» . PVK (#'J 

[0 2 7 0] #ut-« (w^jr) «mxa. xe 

[0 2 7 1] Sfc*^BJ©ELxWX^'l"f*<*r5E 
LSHMCfc^T, -tOEL^-f^-T-SELJi^, 

[0 2 7 2] #SK¥»*K:tt#*© h77 yw&tfw 
Ii«llfi««tt5. ^©fc©. EL*?tttt<-> 

[0 2 7 3] itS«ELilcF-«>h * 
-/OhtUT. DCM1. t-f H. n^PX 

^•7'j>6. tpb, F>»*t#w&tt*. 

[0 2 7 4] (fgflgfl 1 2) *»ljli©E 
Lf^X7"Ki:oHTB2 1 (A) . (B) SJBUT 
aKBJ-fS. 02 1 (A) tt. EL^O^fiJt^nfcTF 

±®0-e&'5. js»tssh&6 8 o i itv—zamsi 

6 8 0 2 a(i»#ii^ffly- hA«MMBMI3 

680 2 bttirrjcffly-hA^MMBift. 6 so 

3Si®^gp-r$.^. 6 8 6 80 

5 itm 1 ->-JHf . 6 8 0 6 \m 2 S—JMf T* 0 . ffi 
1 ->-JM*6 8 0 57?linfcC3i©AA-$}tTFT 
S«tC0^lC«>t««6 8 0 7 (02 1 (B) #SS) d» 

[0 2 7 5] 7ifc. 6 8 0 8ttV-XA^»Bil@i&6 
8 0 1. S#ii^ffly- hffl^MlBnilK 6 8 0 2 a , 
**ffiy-hfll^»BftHB6 8 0 2 bRU®5ga56 8 

"9. *««8£©tt«**&&*FPC (71^+->^)U 
yj>M)— tyM 6 8 09i^fTti^n-> 
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[0 2 7 6] CCT. 021 (A) 6A-A' T*9)fflfL 
tcSJ\W\Zte%tmwm$:®2 1 (B) IC^T. fc*3. 
B2 1 (A) , (B) Ttel3-<Dgfi&lCl§]-©?SF^£ffl 

[0 2 7 7] 02 1 (B) l'S1-i-5lC Sffi6 8 0 0 
±CttH*ffl6 8 0 3, 7-*m*HMBIbl3tt6 8 0 1 
jWBfifcSttTfiiJ. HJR96 8 0 SttELSR^tiWlS 
«ift£$t|®-f5;fc«>©TFT (E*T. ELSgfjfflTFT 
6 8 5 1 £-t©FH" >\zn%.mz&8L2tl1i 

mmnm6 s 5 2*£tritR©ii*fcj:B»jftatt*. 

*HJ6^lT-«ELigBI|fflTFT 6 8 5 1 Spft^bS 
TFTi:T5. V-^A^iWnBB6 8 0 IB 

n?^ $JHST F T 6 8 5 3 t p^^JUlT F T 6 8 
5 4 t«ffl*«fcl^fcbtffcCMOSig»*JH^T» 

[0 2 7 8] £E*ttH*«S©Tfc# 5-7 .Nl/* 
(R) 6 8 5 5. #7-7-f -lb* (G) 6 8 56Rtf# 
7-7^* (B) (E^-tir-f) *WUTli-5o ddlr 
#7-7-<;i^ (R) t»4iSfe3ie*ffltBrs*7-7^ 
)WV3bK>, << )l$ (G) B&ejt^ffita-rs 

*5-7* JP*. t!7-7J)l>$ (B) tefrfiftSSliii 

(R) 6 8 5 S\m&.f&t<DWmz. 

(G) 6 8 5 6ttftfe^Jt©li5Rt, ^7-7-fJ^ 

(B) W*fi»ft©B*K:tttf&*14. 

[0 2 7 9] in^O* 7-7 M SfiWfc«&©J!l 

$ n s x- immu&w icfi a» t»» 

[0 2 8 0] a£*0*5-7-f;^*ffi^&l>* 
ifi-pttE Lf-f 77Vf OflBBjfcSftAUfcWCtfE 

7lC;*J 7-7 ^ SrK^S C iTE L 

ttft0#L*»A&&v»£5fcfc*. BP*i. 

(Cfc 0 E L JfS^aiBS L £ -5 «fc 7 £R < 

[0 2 8 1 ] fi&, 7J7-7W ;W£Rtt*flliBtta* 
S©[£T < J; 7 U Z. £ tffc ir». 

[0282] @igsg6 s 5 2\tmjim%mT-M 



S6 8 5 2ro^sffllC«if&gtK6 8 5 7*<^fit$n. $6 

icjfcfeltfBKTfcSBtB 6 8 5 8. ftftcSBTtsa* 
B6 8 5 9*»»jJStl*. ft*. HSRUZttr^Rtt-rft 

[0 2 8 3] £43. 8ftJf 6 8 5 8.6 8 5 90tW£ 
l/T**»»«lfca < fttttm&ffi » S z. tare* 
*. *&, gftHZfttTft^e^SAIg. e^Slii£B> 
lEft&MJI £fctiIE?U£AJi £&*£fci*7c«JHgi£ t 

[0 2 8 4] *fc, S$Bfcli0±lCttEL*?0ll*S6 

8 6 038*jt3tttt#-r*»«RT?t>-3T»B!tan*. c 

©It® 6 8 6 0tt±X©iiSIC*ffiTafe0. J&KK«6 
8 0 8SSSI/TFPC6 8 0 9 KS^ttlCg&SnT 

[0 2 8 5] % 1 y-JW6 8 0 6*5** 

-#6 8 0 4$:S£"9^t)-a-5 < , f LT. TFTlfi, # 
A*-tf 6 8 0 4&.IX3S 1 v- JW 6 8 0 5 TUtlfeS 
6 8 0 7*KattASfcJ:t)**-r*. 
[0 2 8 6] £fc. %%W8\^\%W$tt 6 8 0 7 Ic^© 
©Stt^S6 8 6 1 ibTafl:/* 'J UTfe 

JBt>**«, »ttC»i:S*T**tf1»lC»A'r*Cd: l b 

[0 2 8 7] «»6 8 0 7 fcSlflJMBJt* fctt 

TJP^lCt OSftSti-fc^. $g 1 ->-;W 6 8 0 5 (C^fit 
$nfc^P^ (Hasttr) *S<*. ^1 y-W6 8 0 

5 0HO»*SHfc*5, M*tt»6 8 6 2SIl»T» 
^6Ei^6 8 0 8RtfFPC6 8 0 9 ZW.U.m\Z&m2 it 
Z>. $ ^ 1 ->-;W*6 8 0 5©®MSBRr/FPC 

6 8 0 9©-gfi§:S'5J;7lC^2->-;Utf 6 8 0 6 £!& 

^2 ->-;W 6 8 0 6 till 1 'y-Mi 6 8 0 7t 

[0 2 8 8] m±©J:-5*7ja:S:ffl^TEL^ J f : €r^* 
«6 8 0 7 iC&A-f ■Sd^K.fcD. EL^?$^a5^e> 

»«^©K[t*ffiT#lKd<aA-r^ C <k 5:K<*C t«fC 
#5. ftoT. (iittOS^ELf^X7"l/-f^St 

[0 2 8 9] Sfc. *3&H£fflV>*Ci-CES<0*fia 
^SBffl ©Sla 7 -f > ^feffl $ * * Z.L 5 fc* . 

Ci*»Tf5fc*. A<iirSi637 h«rft«b7 5. 
[0 2 9 0] (H^Jl 3) *H*t«Ttt. littMl 2 
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fK)fc$ii(40 2 1 (B) tm&T>%Z><D-C$:3i®ft\Zl8i 

[0 2 9 1 ] *^^T«S^6P6 9 0 1 K14ELSB©) 
fflTFT6 9 0 2 tbTn^^STFTzWfH^tt 
T^S. ELiBffi)fflTFT6 9 0 2 tf) K U-f XC 

«@3gsa6 9 o 3#esuw;:&^£ti, commnm 
6 9 0 siijg^tt^wr^^eK-cm^tiT^^. * 
%m&mmmnm6 9 0 3^ELff ©Risi&a. 

[0 2 9 2] *^BJ$ffltiTmStlfc#filI% 
3t t^^S 6 8 5 8, i^etC^-r^^Ji6 8 5 9 

[0 2 9 3] 2<b\Z, *%ffi.WT-teJJ7-7 ■< )Vf> 
(R) 6 9 0 5, tiy-y-O^-}' (G) 6 9 0 6Rl/# 
y — 7-<)l^ (B) (03*1*1*) A<*A-M6 8 0 4 IC 
mStlT^-S^tC^m^fe^. ^^©ELSt^© 

-ti&nzftfrotcib, 02 2 ©«$ii<t -rauf *-©#©*£ 

[0 2 9 4] *HMfisjcoJ; -511*5-7^^^ (R) 6 
9 0 5, *7-7wJl/^ (G) 6 9 0 6Ry*7-7^ 
)l>? (B) (S^UT) ^*A'-W6 8 0 4lCl5^-5 
<h. TFTgffi©Ig£'>&<T&;: 

f;&j/x;u-7-y h©i*]±£05;i<>:#-e£3<b^5*'J 
[0 2 9 5] mn&m 1 4 ) ^Tm$ nfc 

[0 2 9 6] ^ro«^^g^UT«, b*x**^ 
^. xv^Jl'*^7, KV>> hf-f X7L"f (3* 

-y;usx^x7u-f) . y-Ats. *-±t'^-->3 
*>nz>. znzo-mz® 1 7ic^-r. 

[0 2 9 7] 017 (A) «A-7±JI/3>t;3.-^T 
»D. *#2 0 0 1. t#2 0 0 2, 8^95 2 0 0 3. 
*-*-F 2 0 0 4g£-gtf. *%WOELt4 ZZfU 
< li/t-7^-JHl>lfa-^©^g|i2 0 0 3IC/8H3 

[0 2 9 8] @17 (B) «tr^^7f$0, W 
2 10 1. SSSR 2 10 2, A7)8B 2103. f&ff 
X-f -y^2 10 4. A'-y^'J-2 10 5, §&gR 2 1 0 

©£jRg|5 2 1 0 2\Z%l^2>Z\tWT-2Z>. 

[0 2 9 9] il 7 (C) tem®WL*)tiim<DEL%7R 
SBco-gR (£#<&!) T$>D, *#2 3 0 l. m ! 5>r- 



7>2 3 0 2. SgR0aS/OH2 3 0 3. Stk^-* 2 
3 0 4, ft^2 3 0 5. Sf;gB2 3 0 6^£-&tf. * 

B<DS^8S2 3 0 6 ICffl^-5d>h^T-^-&„ 

[0 3 0 01 ^17 (d) \m®.&&*m*.tz.m@m$i 

mm (*<£MlCteDVD?f£gB) T&O, *ft2 4 0 
1. (CD, LD$fc«DVD§) 2 4 0 2, 

S^X-r^^2 4 0 3. 8^gR (a) 2 4 04, S^ffi 
(b) 2 4 0 5g££tT. S^gB (a) l4itbTiI& 
t£l8£«*b, «^8B (b) teitbT^ttSS*^ 
TS#, *%BJ©ELx-f X7>^f4fe®!«&£«;t;fc 
H^S4SB©^gB (a) , (b) iZft^ZCttfT' 

[0 3 0 1] 01 7 (E) itmmm. (tA-fW 
a-^TfcO. *#2 5 0 1, ^J/5SB2502, g& 
952 5 0 3. ^fP7.-f 7^2 5 0 4, S?ng|52 5 0 5g 
££tf. i-mOEL^^XyU-i 2 5 0 5 (48$^Si 

3>¥2.~?<D%7F.mzm^ : bZ.ttf-r!2 

[0302] St, n&mzELmi(D%ftwmm< 

7Stili, 7D>hS^b<«U7S©7nvi^^-lt 

[0303] nk±o&\z. *%w(D&mm®imi£>Tfc 

<, &^3ttS©€^&Si::i§fflTS£t#eJf£-e;& 
5. ^^©e^&^gygfisj 1 ~ 1 3 cot*© 

[0 3 0 4] 0llt«15)*»WOiiSS#t5EL 

[0 3 0 5] H^a'C0+H'X*^^4'f ®IRg5*t 
^fT-5iimiStt6 4 OX 4 8 0 (VGA) , t^al 

ELmTvm&tmmofflizfrfrzmxmEEtee 

v. |p$48%. V-xm^BKitSKoKiiraKSc 

(4 6. 2 5 MHz. 4*- Hft5*BnSB0BfMtt& 
(4126kHz. y- K{g^SSSBi))[5IK©|gi)]mflE{4 1 
0 V, 6 b'-y bVT'JfJlT-fm^ZftfcLT&r) 6 
4iefjS©*^*fi : ^^t^Blgf=T'S5. 4i5 17l/-A 
Mra*fc"3©S^W^©^?D©i!l^ (xj.— r-r-tt) 
(46 3. 0%T$c5. 

[0306] a**»M©«uatt±aufc{t«K:i8es 
nau. a*, *n^j(4, *wffl*t*w*ffi©±T 

[0307] mrnwi 6) *nmm-e\t, ntv h© 

T. SaUWIBITr 1~T r n©ajST3flijyK-3^T3i 
[0 3 0 8] 0 2 4 lC*HJ6«S|©|ga^j£ tiRT^-f 5 
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>yy*-h*aVT. H*©»bWBft©tt#K.-3^T 

7l'-AWfli*U#tf«tfe5Td l£l 

fJSTd 1 t#.<D&*m (**JM«TttT r 
*%BJ«cniClSS$tlf> Tr 10lfl-&S£©*ayB 

[0 3 0 9] &fc*SIJfc0ltt«©±T0fl«0!l£BfilC 

[0310] mmm 1 7) *sa*«Ttt. 

[0 3 1 1] 02 5 (A) fc*l/fc*3tt6«©EL5 i .f 
X^KIi ®^gR*2^lc^fiJb > a^SRA2 5 0 1 
tm%WB 2 5 0 2 ttC^nT^S. ^LXV-Mt 

mm&mi&A 2 5 o 3 . »#fc«way-hffi*HMHBi 

®& A 2 5 0 4 RtflB*JHy- h A^MSMliaKA 2 5 
0 5ifimWit^>ZiiiZ.i:r>X. S*gRA 2 5 0 1 
0*»««**SnS. *fcV-X«**WilBttB 2 5 
0 6, »#&#fly-hft5*H»i0KB2 5O7Rt; 
**ffly-h«^«lBftiaBB 2 5 0 8d«BI!|-r*it 
(Ct^T. HjflSBB 2 5 0 2 £Sfc©¥##&5R$tt 
-5. 

[0 3 12] ^UT®^gRA2 5 0 1 lcS^£tlfc¥# 
©@«<h. BisdSRB 2 5 0 2\Z%.7H2nfz¥ft<Dm®t£ 

[0 3 1 3] 02 5 (B) CSl/fcELf-f^/W 
tt. V-xm#lMBft@ttA2 5 1 3A>6«f»SBOV 

7-XfflMMMBKiiattB 2 5 l 4i:<t'jt*f 1 ffi»l 
©V-Xfg^fcKy^^T-^fS^aUJjSttS. 
[0 3 14] *3t»#a*«y-|»ffi^«Bft@KA2 
5 1 5ttHRC2*©»£&*Jfly-h«^»Bft@K 

ITE LSBidfflT F T©y- h«SCx5>*;Ux-*« 
<t&A7)-fS. 
[0 3 15] *3feffiy-hfl4*»Bii[lBA2 5 1 6« 

\z\mm<D^t zm^m t f t t t e l bah t f 

Toy- ha@lcS21«fiE*4A^. 
[0 3 16] ±e*jftK.fc:>TiI*«2 5 1 1 icBfttf 



[0 3 17] 8) *HM{RJT«. #8HJ©E 

*«tftt**T***TELB»JBTFT*B»Stf* 
[0 3 18] ELSflt BMnSftSflEflt^b-CbX 

««E4ftttfc*9Kfl:i'&». -t"LT, ELifiDtis 

(±. EL* : Ffc*n4*!(tK:etfjEJt«bT*#<ft 
ioT. ELSR^CEpaiStUMtffi©*^ (HJE 

fit) *w»r*::iK:J:9EL* : F©w«£iiMrr*«fc 
o *». E-LX?ttt*i&«!kfl!>*eaE 
■rsctciOELS^wpjssiiw-r**^ tft 
©4*ttcfc&snrs<. ELifcwsoatMg 

[ 0 3 1 9 ] 0 2 6 *#Bgf-S. 0 2 6 (A) tt, 0 3 
CSLfc*5Blfl(DELy^xyi^-f OB3ftC4sl»T. E 
LSBfllBTFT 1 0 8£<fctfEL5il?l 1 0©lg/£gR# 
©*£0asLfc &©-?**>. 02 6 (B) Ett, 02 6 

(A) T^LfcELBSlfflTFT 1 0 S&itfELsli? 
1 1 0©5EStt&tt£jrf. ft&0 2 6 (B) T^t 
E LIBUlfflT F T 1 0 8 OtffiMtt©^77tt, V 

5. ELBSW8TFT 1 0 8©FU<>E8iin-&a«f© 
A#5*^LTfetl, $e>lC02 6 (B) iCteELIES) 
fflTFT 1 0 8©V-7.ffi^tty-hS1S©P^©effiT' 
*-5Vcs©ffi©S^?>ttSc©y7 7S^LT^«>. 
[0 3 2 0] 02 6 (A) iC^Lfci^lC. ELlf 1 
1 0©Bj*SMi)tf(6l€@ 1 1 lfl)^l:*A^tE*V 
EL< IS§Utll:»KSn«Mi?2 6 0 liELlf 1 

i o©*ti6ig&i 1 1 <»mzfrfrz>m.&.*.v-[t.t2>. 

£. ^fcELBidfflTFT 1 0 h* U-f 

>««IH©WBEfeV D s» ELSgflfflTFT 1 0 8©y- 
hiSC»l«Sft5fi»2 6 0 2 tV-X««tOBO 
:3£DELifgI!)fflTFT 1 0 8©y-hHgtV 
-Xffit£©fH ©HJE * V gs i T -5 = 

[0 3 2 1 ] ELiifflTFT10 8«nft^HT 
F T T t> p 7- V * J T F T T' E % <b T' & & I >. 

[0 3 2 2] ELgBibfflTFT 1 0 8 iELlf 

1 1 0ttaBJ\HC»«StXT^«. J:?T. (E 
LSBSifflTFT 1 0 8^:EL*? 1 1 0) *Sftl*«iit 
mmCt&Z. £EoT. 02 6 (A) tC^LfcELSB 
IfflTFTl 08iEL$f 1 1 0 tit. i?5*?©«ff 
«JM»tt**-ry57©SJj* Idfc^TSKfiiT 
-£.. 02 6 (B) fciSUT. V EL «. *}|bJ«S1 1 1© 
«tti»flsjftT©«tt<!:©nn©«ffiK:&«. V us « t E 
LiBfjfflTFT 1 0 8©iS?2 6 0 1 T©B& 
T'©g<ai©B©SEElC7i5. OSD, V T tt. V EL i 



(30) 



4#§i¥l3-343933 



[0 3 2 3] Z.CX\ V GS S£ffcS-ti:fc«£K:o^T* 
02 6 (B) j5^»*5J;5I:, ELggfjfflTF 
T 1 0 8 CO I V GS -V TH I #*#<fc*l;:otlT, *l> 

I v GS | ^g<a§i:ont, ELBIWBT 
FT 1 0 8fc*n*«t([«3jf«*#<a*. fcfc, v TH « 
ELBftfflTFT 1 0 8(DLt^fitET*§. £oT 
(§12 6 (B) frt>ttfrZ>&0\Z. I V G s I 

<t. ii(pjftfc*^TEL*? 1 1 o*»nse»tet>^ 

ELlf 1 1 OOmmt, ELlf 1 1 
0 £8fttt5tt»ffifcft« UTB5 < 
[0 3 2 4] I V G s I 1fij<£<fc2>££.\Zl:-jTELM 

TV EL Ottt)^<ft5. *l/TV T ©*SSttfWt 

[0 3 2 5] ££02 6 (B) K^LfccfcSK, E LSi 
2QOflR«t»W6n^. I V GS -V TH I < I V 1)S I T 

i v GS - v TH i > i vds i t** 

[0 3 2 6] teft««tJC*UT«EJlTOitl^fi!E0SE 
ft* iDsttELiBlfcfflTFT 1 0 SO^^HEWt 
«tt£Stn*«ilfflST*£. Sfcj3 = MC 0 W/LT* 
0, tflJELIMTFT 1 0 8«ifc C 0 tt3Mfc 

[0 3 2 7] 

Hi] lDS=0 <V GS -V TH ) 2/2 
[0 3 2 8] ifc«»««tC*^TttaT©at2aJ«rit0 
tL0 0 
[0 3 2 9] 

K2] I DS =e ( (V GS -V TH ) V DS -V 1)S 2/2} 
[0 3 3 0] 5iia*SfejfcS±:5K:, ffi»«*C*^T 

[0 3 3 1 ] iU^efr^SJ:?^ 
£<LT^<t. ELB1M1TFT 1 0 Stt»»««T 

»frt*.fc5fc:fc5. tLt, v EL t>**£*#<fco 
rfe. tt»ntttitapnc<<aoT<^. iv gs i=:oo 

Kft^fcE, ^£9, IVgsI 

I MAX*** V EL =V T ©B»C. ELlfl 10^ 

[0 3 3 2] I v GS I cD*£££$igT6e: 



[0 3 3 3] £T<OELfgf)jBTFT<D#ft 

tta*«ttt±TH u-c** c t*«a* nest 

ttB*OELBilffiTFT"Cl/#^«tVTHt»ft*iE£t 
^Iftotl^Ct^K -^LT<1^ (OE LilfflT 

FT©L*^ttVxnt»iiatf tjji«s:^K:ftaftt, a 

2 rt^frfr Settle:, VcsO^i^^UlffcEL 
IBgjffiTFT 1 0 8 0?lr*JWBJSIl««**n««|)M 

[0 3 3 4] 0 2 7fcb*lHlV T Hfc»W*u0«*t' 
^bTl^fci^O, ELB»J8TFT<D«»E«E«tt 
£5kT. *»2 7 0 lsWia<0«««fl£«rtt<oy5 7T 
*0, 2 7 0 2, 2 7 0 3 38«-tn*niy*l^«VxHi» 
ttftut*««trsffltJ|^-3Tb*ofc«^OEL 
B»JBTFT0««fHtE»ttT*S. €35€E#tttf)^ 
772 7 0 2, 2 7 0 3lift»mdt*UTttBi;fWE 

«a i wm<D®&*GTz>mmm&¥f&<D>fy 

72 7 0 li^TtlT^T, HSS€S4#tt0^7 7 2 7 

0 7 o 5.ttffi»««K:*D-. mmmfr%& 

<Dtf?72 7 0 3 0Af^A2 7 0 6 MtiU0«ttC&-?fc 

^772 7 0 1 COSbf^^L 2 7 0 4 K£tf-6@SSffi<h, ®J 
M2 7 0 5ftlflMfrk2 7 0 6 K*tta*»46©rtt 
Sr-ttl-enA I 2> A I 

M2 7 0 5 J:0 t>*««ttt*tf*ii^j{i2 7 0 60 

[0 3 3 5] £r>T*%WrKLtz?i?2)ltt<OWWl 

ELBftfflTFTtELJR^SBttS-fr^CltT. EL 
BftWTFTOftttOTtHCi^ELSR^OWftOSt 

[0 3 3 6] &tzm&<D7i'atf®®0®&\t* I V GS 
C»ffs A*«#«ET* «fc 5 fc E L ffigjffi T F T i E L ST? 
[0 3 3 7] «±©»fP»«fO*t»i:bT, ELBE!) 

fflTFW-m i v G s i ^t^nwtmo^fyy 

*H2 8£aVr. I Vcsl ***<LT^#, E LBS) 
ITFTOLt^itff©«»tt I V lh I £Dfc*#< 
ft*t, ELB»ffiTFTtf*«ttl8£fci5, 
tl^tf)*, *BJSBST«C(OK(7) I V GS I «jUTM«MI 
EtPf-KdtfcT*. *UT, a6fc|V G sl***< 

i/tiKt, i v GS i # i v GS -v th i = i v DS i %m 
tcT^ofrm (^^T?sfii:Atn) tfeo. 

«2 8 0 lfti&ttJBft%2 8 0 2C^^. <S&fc1 V GS 

«tM*«ttftl,T<*. I V GS I =oo<hfca o 

[0 3 3 8] H28*&»*5ID. lV GS |^|V th 

1 <o«tt-ett, «ffi^<h^ffitift^,, i v th i ^ i 
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essfita^t-ts. zlt. i v C s i (ommtmm 
ELm?\z$inz>&ffimt i v GS i stf i 

[0 3 3 9) ^moT^^fmwsTut, |V GS |^| 

v th i o>mi£R.tfA< i v GS i (nm&'m.tim^zz.t 
[0 3 4 0] nmmmmm<»±T<D%Mmt&&\z 
[0 34 1] mmmi 9) *^Bjtcfe^T. E.mmm 

[0 3 4 2] cz\x\ Emmw>m?**mv* *m3s# 

S^^^|$l±$-a-fc^S:^-r. (T.Tsulsui. C. Adac 
hi, S. Sailo, Photochemical Processes in Organized 
Molecular Systems, ed. K. Honda, (Elsevier Sci. Pub. , 

Tokyo. 1991) p. 437. )±IS<D^35:iC i 0$8££ftfcE L 
mi (^TiJ>fiI) OftttZ&TlZKt. 

[0 3 4 3] 

[<t 1 1 




[0 3 4 4] (M. A. Baldo. D. F. O'Brien. Y. You. A. Shou 
slikov. S.Sibley. M. E. Thompson. S. R. Forrest, Nalur 
e 395 (1998) p. 151.) 

[0 3 4 5] ±.ti<Dm$.\z£r)m£2nrcELtt® (p 

[0 3 4 6] 
lit 2) 




E 1 Et 



[0 3 4 7] (M. A Baldo. S. Lamansky. P. E. Burr rows, 
M. E. Thompson, S. R. Forrest, Appl. Phys. Lett. . 75 (199 
9) p. 4. ) (T. Tsutsui, M. -J. Yang. M. Yahiro. K. Nakamur 
a, T. Walanabe, T. tsuji. Y. Fukuda, T. flak i mo to, S. Ma 
yaguchi, J pn. Appl. Phys. , 38 (12B) (1 999) L1502. )± 
iZ<DWX\Z&r>% l g2fttzELtm (1 rlg#) Oft? 

[0 3 4 8] 

[ft: 3] 




[0349] m±co<t ?\zE.mmw>&?fr<b<D®yt%yt 
ztm T-zn\mwmz\t-mm®&? *» s <D%yt%x 

[0 3 5 0] *m&wv>mf$.it, mmm 1 
m\ &<D^?n<Dmi$.t : b&&\zu?>-$>itTmMtz>z. 

[0 3 5 1] 

mwo$i%] ^mit±$immz^-ox, tftcj: 

•dT 1 DS-VGS^<4t-^ / >W«e.^t^$.oTfc. ^U. 

KUffi tfti>fr"3 rz t * icta 71 s ft znmrn © a e> 
o# SKA*. #5. i-pT ius- v cs^ WA * 

0«3t**«B»B3lnf*# < ftfe T U * v 1. 1» 5 
[0 3 5 2] *56Bj|Ttt. S3R&?T;bfc^#8ft 

icELju^sejerajiticao. ELi©M^f* 
ttfrzz><DT\ ELmogitz&zmg.WTLZcttf 

CHI] *J59BOELr-f7^l/-fO§»«)atSS 

1-0. 

[02] *«WOELt-iX^KOI*»OB» 
0. 

[03] *38W0ELx-r*:/l/-f©H*©l3tt 
0. 

i@4] *%w<DEi7 : jx7U'i<ommiimz7R 

T0. 

[05] *JtMOELT-fX^HOB«*ttSS 
T0. 

[0 6] *5^©EL7^7.7 r l^©±®0Rtf»r 
E0. 

[07] *M«ELr^xyi/'f©±IWi 
90. 

[08] *SWCELt^ X^U-f ©Wfffi0. 

[09] #f|BJ<£>ELx-<7.7l<"f ©Bff®0. 

[010] *^BJ(OELx-<7.yH'©ii^8R©lllK 
0. 

[011] *8BJ©ELx-<*:/W©feSfTg£;K 
TS. 
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12] t-ftWOELrJ ZfU-i ©^BffS** 



13] fcaWWELT* *7U-f©fE*fT8«:* 



TB. 



14] *^OELr-f77K <D^Sffg«rS 



©BBS. 

[HI 6] *Se?HTffi^e>n?>7-y? i ©±ffiB. 

[0 17] MOELf^X^K £J8^fc€?« 

§5*. 

[0 1 8] S£^OELx^X/U<cOjl^gBOlHl^ 
0* 

[020] TFTOI DS - V G s1#ft £^"f 0. 

[02 1] *f8W®EL7Vx:/l/-f <0±ffiERtf 



[02 2] 
[02 3] 
[02 4] 
^T0, 
[02 5] 



*58«©ELr^yK©J:B?|. 



[02 6] EL*^£ELB»jBTFT0tt«M>||| 
/££*-f0<h, EL*^£ELB»JI!TFT0>*ffitttt 

[02 7] E L <hEL SKiljffl TFT CDHJEUSS 
#tt^T0o 
[0 2 8] ELBifflTFT(Oy-HEtHK 

i o i Bpges 

i o 2 v-^fli^»Biiiatt 

10 2a y7hl/^X^ 
10 2b 5yf (A) 
10 2c yyf- (B) 

i o 3 »#a*«y- hffiHMKMaK 

1 0 4 hfi^ttBAOK 
1 0 5 

1 0 6 fc#aTOMx-*fraME@tt 

107 7<yf>^fflTFT 

108 ELEttffiTFT 

109 MifflTFT 

1 1 0 ELif 
1 1 1 



[01] 



Video 
Signals CLK,SP 




Digital Data 
Signals 

Latch 
Signals 



55* 

J|nn» 



*7hl<v »102a 



77f(A)102b 



77* (B) 102c 



5 T! 
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